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Asia feedback (Hardware): “5G fanfare” in 2020
albeit short-term adjustment risk at Jan—Mar

B Summary: We conducted our periodic survey of the Korean, Taiwanese

and Chinese tech markets in late Aug—early Sep. As in our previous
survey, end demand shows no sign of picking up. Despite ongoing
inventory adjustments, chiefly in Greater China, channel inventories of
automotive applications remain a burden, but we see improvement in
MLCCs and other IT-related products. On the other hand, we expect a rush
in smartphone, PC, TV, and other hardware demand ahead of US tariffs,
and makers are likely to expedite component procurement and finished-
product output in preparation for the Lunar New Year. Add in the risk of
LTE-smartphone output adjustments before 5G rollout, and we see a risk of
output adjustments heading into Jan—Mar. That said, expectations for 5G
are rising sharply as 2020 approaches; 2020 production plans point to total
5G chipset output over 500mn units, and the industry seems increasingly
upbeat on the outlook for 5G smartphones.

Focal points in hardware & devices: (1) Makers target 5G-chipset output
of 500mn units in 2020, and 5G smartphone output is likely to reach 250—
300mn units—a boon for RF front ends; (2) Chinese smartphone output
plans point to only a slight QoQ decline in Oct-Dec, but we flag the risk of
LTE smartphone output adjustments before full rollout of 5G models in
Mar—Apr CY20; (3) Apple apparently plans to produce 200mn iPhones in
2019 but is likely to follow its usual habit of revising forecasts after watching
new model sales and has likely expedited production (mainly previous
models) from Jan—Mar CY20, when we see a risk of adjustments before the
new iPhone SE launches. iPhone plans as of early September call for
output of 208mn units in 2019 (including 81mn for 2019 models).
(4) Smartphone-related makers continue to upgrade CIS and camera
module specs.

Stock calls: In electronic components, device-maker inventories remain
high. We expect further adjustment in automotive component inventory but
are upbeat on normalizing channel inventories for IT-related applications
(especially MLCCs) as the sector looks ready to emerge from its trough.
Notable near-term risks heading into Jan—Mar CY20 are a snapback
decline in device procurement and finished-product output (expedited
before tariff hikes and the Lunar New Year), and iPhone adjustments.
Fundamentals have not improved, but component stocks markedly
underperformed over the past year. It now seems wise to start building
investment positions that anticipate inventory adjustments ending and 5G-
related upside over the next six months. Our three top picks are Murata
Mfg (6981), Taiyo Yuden (6976), and Rohm (6963)—the beneficiary of a
cyclical recovery. Our top pick in the semiconductor/SPE sector is Anritsu
(6754), a core holding in the 5G space. Advantest (6857) also tends to be a
market favorite, though it is richly valued. We advise caution with respect to
SPE stocks given the risk of LTE smartphone inventory destocking. In the
consumer-electronics sector, Sony (6758) remains our top pick.

DISCLOSURE APPENDIX AT THE BACK OF THIS REPORT CONTAINS IMPORTANT DISCLOSURES, ANALYST
CERTIFICATIONS, LEGAL ENTITY DISCLOSURE AND THE STATUS OF NON-US ANALYSTS. US Disclosure: Credit
Suisse does and seeks to do business with companies covered in its research reports. As a result, investors should be aware
that the Firm may have a conflict of interest that could affect the objectivity of this report. Investors should consider this report
as only a single factor in making their investment decision.
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Key charts

Figure 1: Global smartphone production volume Figure 2: Smartphone production volume by

(quarterly) Chinese makers (quarterly)
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Figure 3: iPhone production forecasts (as of March, June, September 2019)

iPhone production As of March 19 As of June 19 As of Sept 19
CY2017 CY2018 CY2019 CY2019 CY2019
mn units 1Q 2Q 3Q 4Q |10 2Q 3Q 4Q | [Fle)=ivle]=pkle]=l¥lo)] 2QE 3QE 4QE 2Q 3QE 4QE
iPhone 5s/5¢/4s 18 00 00 00|00 00 00 00
iPhone SE 18 37 39 39|38 15 21 00
iPhone 6 21 65 55 5360 25 21 00
iPhone 6 plus 00 00 00 0000 00 00 OO0
iPhone 6s 41 36 24 22|34 15 14 42
iPhone 6s Plus 14 21 25 15|10 12 06 13
iPhone 7 165 131 99 9131 34 28 35
iPhone 7 Plus 159 110 61 38|23 18 11 06
iPhone 8 00 00 96 185( 90 106 84 76
iPhone 8 Plus 00 00 98 161|110 86 66 4.7
iPhone X 00 00 00 368|116 84 41 43
iPhone XR 00 00 00 00|00 00 33 275
iPhone XS 00 00 00 00|00 00 106 89
iPhone XS Max 00 00 00 00|00 00 139 130
iPhone XI R 00 00 00 00|00 00 00 00
iPhone XI 00 00 00 00|00 00 00 00
iPhone XI Max 00 00 00 00|00 00 00 00

NA A A I . i i . b i i

Source: Credit Suisse estimates

Figure 4: 5G Chipsets production plan

5G SOC, BB+AP producti 2019 2020

AP/BB/SOC Process Foundry mnunits mn units Customer

Hisilicon Balong 5000(+Kirin 980/985/710) 7nm Pro TSMC 5 15 Huawei

Hisilicon Kirin 990 7nm EUV TSMC 17 50 Huawei

Hisilicon Kirin 820 7nm EUV TSMC 1 100 Huawei

Qualcomm X50(+SDM855) 8nm Samsung 4 0 Mainly China, Samsung, LG
Qualcomm X55(+SDM865) 7nm Pro TSMC 11 60 Mainly China, Samsung, LG
Qualcomm X55(+Apple A13/14) AP5nm/7nm Pro+BB7nm Pro TSMC 0 90 Apple

Qualcomm SDM7250 7nm EUV Samsung 4 90 Mainly China, Samsung, LG, others
Qualcomm SDM6250 (3Q20 MP) 8nm?7nm? Samsung NA NA Mainly China, Samsung, LG, others
Samsung LSI Exynos 9630 8nm Samsung 3 50 Samsung, Lenovo, Xiaomi, vivo
Samsung LSI 5G Modem + AP 7nm EUV/5SnmEUV Samsung 0 15 Samsung Flagship

Mediatek M70 SoC (1Q-2Q20), Midend SoC (3Q20) 7nm EUV TSMC 1 45 Mainly China

Total 46 515

Source: Credit Suisse estimates

Technology sector 2



AN

CREDIT SUISSE 12 September 2019

Table of contents

NG}V o] 1 F= T £ TR 2
Overview 5
Inventory adjustment continues, NO SigN Of FECOVENY .........coeviiiiiiiiieiieeiniiiiieeee e 5
Smartphones 5
Tablets 5
PCs 5
Nintendo Switch 5
Devices in short supply 6
MLCCs 6
Hardware production trends’ implications for stocks ...........cccccceiiviiiiiieen i, 7
Electronic component sector 7
Semiconductor and SPE sector
ClIS/display sector
Smartphone production 11

5G bonanza coming in 2020, but we also see risk of LTE inventory adjustments

and Jan—Mar iPhone correction 11
IPhone producCtion treNd...........eveiiiiiii e 13
iPhone production schedule 13
Trends by model 16
2019 and 2020 models 18
Samsung Electronics smartphone production: Outlook slightly scaled back ......... 20
Key takeaways 20
Samsung production schedule 20
Trends by model 21
Samsung Electronics — Key points 24

Growth in consignment production of the low-end A series to a Chinese ODM 24

Chinese smartphone produCtioN ............coouiiiiiiiiiiiiie e 30
Key takeaways 30
Market update 30
New features and technologies in Chinese smartphones 32

Huawei: Plans to keep 2019 smartphone production at 230—240mn units. In
2020, it aims to expand 5G phone sales in China but exports are a question

mark. 34
Oppo: Flagship models struggling, sales sluggish in ASEAN region 41
Vivo: No noteworthy changes a7
Xiaomi: CY19 production plans fall back to initial levels 52

Technology sector 3



CREDIT SUISSE\ 12 September 2019

5G-related trends 62
Our view based 0n Market SUIVEY ..........oooiuiiiiiiiiie e 62
RMB1,500 5G smartphones by 2H 2020 63
Outlook for 5G smartphone market 64
Others 67
Appendix 70

Technology sector 4



CREDIT SUISSE\

Technology sector

12 September 2019

Overview

Inventory adjustment continues, no sign of recovery
Smartphones

Our Japanese technology team estimates global smartphone production totaled 1,464mn
units (-5% YoY) in CY17 and 1,396mn (-5%) in CY18. For CY19, our estimate has
increased slightly from 1,332mn units (-5%) at the time of the March survey (1,343mn,
-4% at the time of the previous June survey), to 1,344mn (-4%) now.

We estimate quarterly production in CY18 at 326mn units (-20% QoQ, -3% YoY) in Jan—
Mar, 336mn (+3%, —2%) in Apr-Jun, 365mn (+9%, —4%) in Jul-Sep, and 363mn (-1%,
-11%) in Oct-Dec. Our CY19 estimates in the June survey were 306mn units (-16%
QoQ, -7% YoY) for Jan—Mar, 355mn (+16%, +5%) for Apr—Jun, 350mn (-1%, —5%) for
Jul-Sep, and 322mn (-5%, —-9%) for Oct-Dec. We now revise these estimates to 306mn
units (-16% QoQ, -7% YoY) for Jan—Mar, 347mn (+13%, +3%) for Apr—-Jun, 343mn
(-1%, —=7%) for Jul-Sep, and 347mn (+1%, —5%) for Oct—Dec.

As of early September, Apple’s annual CY19 production plan for the iPhone is a total of
208mn units (-7% YoY), comprising 37mn units (-51% QoQ, -28% YoY) in Jan—-Mar,
34mn (-8%, —14%) in Apr—Jun, 58mn (+59%, +1%) in Jul-Sep, and 79mn (+37%, +5%) in
Oct-Dec. In new models, the company evidentially plans to make a total of 81mn units in
new models this year (40mn units of the iPhone 11, 18mn units of the iPhone 11 Pro,
24mn units of the iPhone 11 Pro Max) with quarterly output of zero units in Apr—Jun, 30mn
units (14.5mn, 6.5-7mn, 8.5-9mn) in Jul-Sep, and 51mn (25mn, 11mn, 15-15.5mn) in
Oct-Dec.

This survey’s three key takeaways for smartphones are: (1) Planned CY20 production of
5G chipsets exceeds 500mn units, and output of 5G handsets may reach 250-300mn.
(2) Chinese smartphone production plans are for a slight QoQ decline in Oct—Dec, but with
a risk of LTE smartphone production adjustment ahead of full-scale 5G model launch in
Mar—Apr 2020. (3) iPhone production is planned for over 200mn units in CY19, but given
that production plans are usually revised after new model launches and that the 2019 plan
is likely to include some front-loading of Jan—Mar 2020 production (mainly old models),
there is a risk of a production adjustment during this Jan—Mar period ahead of the new
iPhone SE launch.

Please refer to the report published on August 28 2019 for the smartphone market view of
CS Asia team (link).

Tablets
There has been no noteworthy change to production plans. Output is stable.

Apple’s annual CY19 production plan for the iPad is a total of 53mn units (flat YoY),
comprising 12mn units (-21% QoQ, -20% YoY) in Jan—Mar, 11mn units (-6%, —3%) in
Apr=Jun, 18mn units (+62%, +46%) in Jul-Sep, and 12mn units (-30%, -16%) in Oct—
Dec.

PCs

There has been no noteworthy change to annual production plans. However, Apr—Jun and
Jul-Sep appear to have seen some front-loading of production and related materials
procurement ahead of the hike in US tariffs on Chinese imports, which could result in a
snapback decline from Jan—Mar 2020.

Nintendo Switch
Switch output in 2019 is planned at 18—-20mn units on a CY base and 20-22mn units on

an FY base. It appears that production of existing models is expected to reach 1.5-1.6mn
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units in Apr=Jun, 5.0-5.1mn in Jul-Sep, and 3.5-3.6mn in Oct-Dec. Production of new
models (Switch Lite) started in March and is projected at around 1.7—1.8mn units in Apr—
Jun, more than 4.5mn units in Jul-Sep, and fewer than 3.5mn units in Oct-Dec. Based on
the part procurement volume, production looks set to reach around 18mn units in CY19.

Devices in short supply

CISs remain in tight supply owing to an increase in die size and the number of cameras
per smartphone. We also seem to be seeing a tightening of supply for TCXOs and tuning
fork-type crystal oscillators. This appears to be due to Japanese crystal makers restricting
the supply of unprofitable items, as well as to an increase in the use of NB-IOT modules in
the manufacture of a range of meters and fire alarms in China.

MLCCs

Distribution stage inventory

Some sales agencies continue to hold excess inventory due to the offloading of inventory
by MLCC makers. However, with Chinese sales agents moving to clearing their excesses,
overall it looks like distribution stage inventory will return to a healthy level at the end of
Jul-Sep. While capacity utilization remains low, the level of orders from Chinese sales
agents, among other indicators, suggests a gradual recovery. For automotive MLCCs,
inventory adjustment remains severe among Chinese Tier 1 suppliers, and there are no
signs of recovery among European and US Tier 1 suppliers either. Nevertheless, an end
to inventory adjustment during Oct—Dec appears to be widely anticipated.

Capacity utilization
MLCC capacity utilization in Jul-Sep appears to be in the 30-50% range for Taiwanese
makers, 70-80% percent for Korean makers, and around 70-90% for Japanese makers.

Some Japanese makers that do not manufacture general-use MLCCs continue to operate
at full capacity.

Pricing

By the end of Jul-Sep, price reductions since Oct-Dec 2018 have already driven the
prices of some products manufactured by Taiwanese and Korean makers down to where
they were before supplies grew tight. Our survey indicates that it would be hard for makers
to drop prices further. The prices of Taiwanese and Korean makers’ MLCCs appear to
have fallen by 50—-70% from the Jul-Sep 2018 peak for low-end products and by around
30-50% for midrange products (however, Taiwanese and Korean makers previously
raised their prices more than Japanese makers did, making it unlikely that Japanese
makers will face demands for similarly steep price reductions).

Some Japanese MLCC makers have also implemented price reductions from Jul-Sep.
However, their ASPs appear to have only fallen by up to 5% or so QoQ, rather than the
10-15% the stock market has been anticipating.

Demand by market

Demand for MLCCs for use in base stations remains brisk at present. We expect demand
to grow through 2020, as the number of MLCCs required rises in conjunction with an
increased provision of 5G base stations (Huawei has between 400,000 and 500,000 5G
RRH base stations in CY19, and plans to increase this by a factor of 3—4 in CY20). For
smartphone MLCCs, there is also apparently moderate growth in demand from Chinese
makers, as well as for the iPhone.

Increase in 5G-related MLCC use

Yageo anticipates an increase in 5G smartphone-related MLCC demand of 10-20% for
sub-6GHz and 20-30% for millimeter wave networks, while Korean makers project an
increase of around 200 units of MLCCs per base station for sub-6GHz services. Demand
growth from sub-6GHz base stations is expected to be chiefly RF-related, while millimeter
wave demand growth is likely to be driven by PMIC peripherals as well as RF.
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Hardware production trends’ implications for stocks
Electronic component sector

Device makers’ in-house inventory is still high and inventory adjustment remains ongoing
at automotive component makers. However, the return to normal of IT-related distribution
stage inventory (particularly MLCCSs) is encouraging, and we believe that the downside is
reducing overall.

Notes of caution in the near term are the possibility of a snapback decline in Jan—Mar
2020 following the front-loading of device procurement and set production ahead of the
tariff hike and Chinese New Year, as well as a possible iPhone production adjustment.
Neither is there any sign of improvement in the fundamentals. However, electronic
component stocks have greatly underperformed over the last year, and we see the coming
six months as the time to start buying on weakness in anticipation of an end to inventory
adjustments and growth in 5G base stations and smartphones. We forecast that sales and
orders will return to YoY growth perhaps as early as December and by February 2020 at
the latest, and that share prices will start to emerge from their trough after the Jul-Sep
results round.

Our three top stock picks are Murata (6981) and Taiyo Yuden (6976), which stand to
benefit from 5G expansion (MLCCs for both, RF FEMs for Murata), and Rohm (6963), as a
beneficiary of a cyclical recovery.

Semiconductor and SPE sector

We understand that 5G chip production is planned at 500mn units in CY20. We therefore
expect to see growth in the 5G-related businesses of Advantest (6857), driven by rising
demand for semiconductor testing equipment, and Anritsu (6754), thanks to growth in 5G
smartphone production that outstrips our estimates.

In 2019, 5G chips are being mass-produced using the 7nm/8nm process and the 7nm
EUV process. We expect the volume of this production to increase and for 5nm process
mass-production to start in 2020. Since both TSMC and the Samsung System LSI
business will complete investment in capacity expansion for these cutting-edge processes
in 1Q CY20, we think 5G expansion is unlikely to trigger an increase in foundry and logic
capex. If new customers other than Apple and HiSilicon were to adopt the 5nm process, or
HiSilicon were to extend its use beyond its flagship models, this might necessitate
investment in capacity expansion. Currently, TSMC has no concrete plans to invest in 5nm
process expansion from 2Q CY20, and we forecast that foundry investment will peak in 4Q
CY19-1Q CY20.

We remain cautious on the semiconductor and SPE equipment sector. In the near term,
we are wary of a possible decline in semiconductor capacity utilization triggered by LTE
smartphone production and inventory adjustments ahead of 5G expansion. In the memory
arena, there is a risk of DRAM oversupply in 4Q due to the shift in production from server
DRAM to mobile RAM, while demand for high-capacity (256GB/512GB) NAND is waning.
Memory could be facing a structural decline due to falling demand for smartphone data
storage capacity as users switch to cloud storage. We should bear in mind that, with
around 50% of NAND demand coming from smartphone makers, a slowdown in
smartphone NAND capacity growth could limit overall NAND bit growth to 20—-25%, which
could be met purely through investment in increasing the number of 3D NAND layers, with
no need to invest in new production capacity.
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ClS/display sector

In the smartphone CIS space, recent trends toward more cameras per phone, higher
image resolutions, and larger sensor form factors have been accelerating. In 2Q19, multi-
camera models’ share of total smartphone shipments rose more than we had anticipated,
with phones equipped with at least three cameras accounting for a 20% share and multi-
camera models (3+-camera plus dual-camera models) accounting for 63%. We now
assume multi-cameras will account for 65% of 2019 shipments and 75% of 2020
shipments (revised from 60% and 70% previously), up from 40% in 2018. For triple-
camera models, our corresponding assumptions are 20% for 2019 and 30% for 2020
(previously 20% and 27.5%), up from 2% in 2018. Additionally, phones with a camera
resolution of at least 20MP now account for 20% of total smartphone shipments. Migration
to even higher-resolution CISs, such as 64MP, is expected to accelerate.

Such smartphone camera spec upgrades are a bullish sign for Sony’s CIS business,
whose earnings should be driven by smartphone CISs for a while. With 2020 iPhone
models expected to feature ToF (time-of-flight) cameras, adoption of these cameras may
accelerate among other smartphone makers as well. While Sony’s game business is in a
late stage of the console cycle, Sony has maintained a high level of overall earnings by
controlling costs and growing its network service revenues. Its music and movie
businesses also are performing well. Over the medium- to long-term, Al should give rise to
greater synergies across Sony’s content portfolio. Sony remains our top pick in the
consumer electronics sector.

Display materials maker Nitto Denko delivered an earnings beat in 1Q FY3/20, by virtue in
part of a recovery in sales to Chinese makers of midrange smartphones. However, it faces
a headwind in the form of migration to on-cell touch panels (Y-OCTA OLEDSs). Two of the
three 2020 iPhone models will feature on-cell. Although Nitto Denko’s rationalization
program is making steady progress, we currently doubt it can fully offset top-line weakness.
On the upside, if BOE Display’s shipments of flexible OLEDs to Apple and other major
smartphone makers ramp up faster than expected, Nitto Denko should benefit from growth
in its sales of polarizing film for OLEDs.

Figure 5: Hardware production forecasts (PCs, smartphones, tablet PCs as of September 2019)

Production data by CS Japan Tech CY16 CY17 CY18 CY19 CY14 CYyl5 CY16 CY17 CY18 CYI9E

mn units 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3QE  4QE

NB 35.0 37.0 41.0 42.0 37.0 37.0 42.0 45.0 37.0 36.0 410 430 | 37.0 38.0 42.0 440 1734 160.0 1550 161.0 157.0 161.0
YoY % chg. -8% -3% -2% 0% 6% 0% 2% % 0% -3% -2% -4% 0% 6% 2% 2% -2% -8% -3% 4% -2% 3%
QoQ % chg. -17% 6% 11% 2% -12% 0% 14% 7% -18% -3% 14% 5% | -14% 3% 11% 5% - - - - - -

MB 24.0 25.0 27.0 25.0 23.0 23.0 25.0 26.0 23.0 245 250 26.0 | 240 240 240 250 1313 1110 1010 970 985 97.0
YoY % chg. -14% -7% -7% -7% -4% -8% -71% 4% 0% % 0% 0% 4% -2% -4%  -4% -2% -15% -9% -4% 2% -2%
QoQ % chg. -11% 4% 8% -71% -8% 0% 9% 4% -12% 7% 2% 4% -8% 0% 0% 4% - - - - - -

Tablet PC (Korea, US and TW Brands) 223 22.2 26.0 35.0 235 24.7 26.7 32.2 24.7 21.3 257 313 211 221 310 276 1384 1141 1055 1071 103.1 101.8
YoY % chg. -11% -6% -4% -9% 5% 11% 3% -8% 5% -14% -4% -3% | -15% 4% 21% -12% -9% -18% -8% 2% -4% -1%
QoQ % chg. -42% 0% 17% 35% -33% 5% 8% 21% -23% -14% 21%  22% | -33% 5% 40% -11%

Smartphones 3453 367.7 3833 440.0 | 3348 340.7 379.0 409.7 3286 3363 367.7 364.2| 306.2 347.4 343.0 347.4 1,087.7 1,479.4 1,536.3 1,464.3 1,396.7 1,344.0
YoY % chg. 1% 0% 4% 10% -3% -7% -1% -7% -2% -1% 3%  -11% | -7% 3% 1%  -5% 25% 36% 4% -5% -5% -4%
QoQ % chg. -13% 6% 4% 15% -24% 2% 11% 8% -20% 2% 9% -1% | -16%  13%  -1% 1%

Total 426.6 4519 477.3 5420 | 4183 4254 4727 5129 4132 4182 4594 4645|3883 4315 440.0 4440 1,530.7 1,864.1 1,897.6 1,829.4 1,755.3 1,730.3

YoY % chg. -2% -1% 2% % -2% -6% -1% -5% -1% -2% -3% -9% -6% 3% -4%  -4% 15% 22% 2% -4% -4% -1%

QoQ % chg. -16% 6% 6% 14% -23% 2% 11% 9% -19% 1% 10% 1% | -16% 11% 2% 1% - - - - - -

Worldwide Shipment (by IDC) CY16 Cy17 Cy18 CY19 Cyl4 CY15 CY16 CY17 CYi8 CYISE

mn units 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3QE  4QE

Notebook PC 349 36.5 40.7 433 36.8 37.0 42.3 44.0 37.4 38.6 435 441 | 365 411 1734 1614 1554 160.2 163.6 -
YoY % chg. -12% -2% -3% 2% 6% 1% 4% 2% 2% 4% 3% 0% -3% 6% -2% -7% -4% 3% 2%

QoQ % chg. -18% 4% 12% 6% -15% 0% 14% 4% -15% 3% 13% 1% | -17% 13% - - - - -

Desk top PC 24.2 25.0 25.7 25.9 22,6 225 24.6 25.6 22.0 223 237 231 | 212 225 131.3 110.7 1008 952 91.2
YoY % chg. -14% -8% -7% -7% -7% -10% -5% -1% -2% -1% -4% -9% -4% 1% -2% -16% -9% -6% -4%

QoQ % chg. -13% 3% 3% 0% -13% 0% 9% 4% -14% 1% 6% -2% | -8% 6% - - N N N

Tablet PC 39.6 39.2 42.3 53.8 35.9 38.2 39.9 49.9 317 33.9 369 437 | 301 325 230.1 207.2 1748 163.8 146.2
YoY % chg. -15% -11% -16% -19% -9% -3% -6% -7% -12% -11% 7%  -12% | -5% -4% 5% -10% -16% -6% -11%

QoQ % chg. -40% -1% 8% 27% -33% 7% 4% 25% -37% 7% 9% 19% | -31% 8% - - N N N

Smartphones 3315 346.0 3619 430.1 | 3447 3485 377.8 394.6 3327 3412 3556 373.1] 313.0 3322 1,301.5 1,437.6 1,469.5 1,465.5 1,402.6
YoY % chg. -1% 1% 1% % 4% 1% 4% -8% -3% -2% -6% -5% -6% -3% 28% 10% 2% 0% -4%

QoQ % chg. -17% 4% 5% 19% -20% 1% 8% 4% -16% 3% 4% 5% | -16% 6% - - N N N

Feature Phone 1218 1252 1294 1250 | 1203 1217 129.0 141.2 1331 1181 1163 117.6| 1034 99.9 665.1 5425 5014 5121 485.1
YoY % chg. -8% 2% -12% -11% -1% -3% 0% 13% 11% -3% -10%  -17% | -22% -15% -20% -18% -8% 2% -5%

QoQ % chg. -13% 3% 3% -3% -4% 1% 6% 9% -6% -11% -2% 1% | -12%  -3% - - - - -

Total 552.1 571.8 600.0 6781 | 560.2 567.8 613.5 6552 556.9 5542 576.0 601.7| 504.1 528.2 2,501.4 2,459.4 2,401.9 2,396.7 2,288.7

YoY % chg. -5% 0% -4% 0% 1% -1% 2% -3% -1% -2% -6% -8% | -9% -5% 5% -2% -2% 0% -5%

QoQ % chg. -19% 4% 5% 13% -17% 1% 8% 7% -15% 0% 4% 4% | -16% 5% - - - - -

Source: Company data, Credit Suisse estimates
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Figure 6: Sentiment outlook by application

12 September 2019
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Figure 7: Sentiment outlook by subsector

12 September 2019
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Smartphone production

5G bonanza coming in 2020, but we also see risk of LTE inventory
adjustments and Jan—Mar iPhone correction

®  The Japan tech team estimates that global smartphone production totaled 1,396mn
units (-5% YoY) in CY18, down from 1,464mn (-5%) in 2017. We now forecast
1,344mn units (-4% YoY) in CY19, up from 1,332mn (-5%) as of our March survey
and 1,343mn (-4%) as of our June survey.

®  On a quarterly basis, CY18 production was 326mn units in Jan—-Mar (-20% QoQ, -3%
YoY), 336mn in Apr-Jun (+3%, —2%), 365mn in Jul-Sep (+9%, —4%), and 363mn in
Oct-Dec (-1%, —11%). For CY19, we now forecast production of 306mn units in
Jan-Mar (-16%, -7%), 347mn in Apr-Jun (+13%, +3%), 343mn in Jul-Sep (-1%,
=7%), and 347mn in Oct-Dec (+1%, —5%). This compares with our June estimates of
306mn units in Jan-Mar (-16%, =7%), 355mn in Apr—Jun (+16%, +5%), 350mn in Jul—
Sep (-1%, —5%), and 322mn in Oct-Dec (-5%, -9%).

m  Key takeaways from our latest survey are as follows: (1) production schedules have 5G
chipset output topping 500mn units in CY20 and 5G smartphone production potentially
reaching 250—-300mn units; (2) Chinese smartphone makers target only a modest QoQ
decline in Oct-Dec output, but we see risk of an adjustment in LTE phone production
ahead of the full-scale ramp of 5G models in March and April 2020; (3) iPhone
production schedules have CY19 output above 200mn units, but this tends to be
revised following the launch of new models and we also see risk of a correction in Jan—
Mar 2020 ahead of the new iPhone SE ramp if production of older models is brought
forward from Jan—Mar 2020.

Figure 8: Global smartphone production volume Figure 9: Global smartphone production volume
forecasts (quarterly) forecasts (annual)
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Figure 10: Feature phone shipment volume and Figure 11: Feature phone: shipment volume by
ratio generations
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Figure 12: Smartphone shipment volume by region Figure 13: Smartphone ratio by region
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IPhone production trend
Key takeaways

®  jPhone production volume peaked at 248mn units (+31% YoY) in CY15, then totaled
226mn units (-9%) in CY16, 230mn units (+2%) in CY17, and 223mn units (-3%) in
CY18. As of our current survey in early September, suppliers are evidently planning for
production volume in CY19 to total 208mn units (-7%), versus an estimate of 203mn
units (-9%) as of our previous June survey.

®  On a quarterly basis, scheduled production for CY19 was as follows as of our June
2019 survey: Jan—Mar 37mn units (-51% QoQ, -28% YoY), Apr—Jun 38mn units (+2%,
-4%), Jul-Sep 59mn units (+56%, —4%), and Oct—Dec 69mn units (+17%, —8%). As of
the present survey (early September) it is as follows: Jan—Mar 37mn units (-51% QoQ,
-28% YoY), Apr—Jun 34mn units (-8%, —14%), Jul-Sep 58mn units (+59%, +1%), and
Oct-Dec 79mn units (+37%, +5%).

®m  Planned production for CY19 probably includes production volume brought forward into
Oct-Dec to avoid higher US tariffs on China and to prepare for the Lunar New Year,
which will start in late January in 2020.

®m |n 2020, Apple is likely to unveil a new iPhone SE model in early spring and three
OLED models in autumn. We see a strong likelihood that the three OLED models will
feature 5G compatibility (millimeter wave compatibility in Japan and the US in
particular) from device point of view.

iPhone production schedule

Quarterly production volume: September figures above level for CY19 production,
possibly being brought forward from Jan—-Mar CY20

Quarterly iPhone production volume in CY18 was as follows: Jan—Mar 51mn units (-47%
QoQ, +18% YoY), Apr—Jun 40mn units (-23%, —1%), Jul-Sep 57mn units (+44%, +14%),
and Oct—Dec 76mn units (+33%, —-22%).

Scheduled production for CY19 as of our June survey was as follows: Jan—Mar 37mn units
(-51% QoQ, -28% YoY), Apr—Jun 38mn units (+2%, —4%), Jul-Sep 59mn units (+56%,
-4%), and Oct-Dec 69mn units (+17%, —8%). As of the present survey (early September)
it is as follows: Jan—Mar 37mn units (-51% QoQ, -28% YoY), Apr—Jun 34mn units (-8%,
-14%), Jul-Sep 58mn units (+59%, +1%), and Oct—-Dec 79mn units (+37%, +5%).

Planned production volume for CY19 is now 208mn units versus 203mn units in the
June survey, which may include some volume being brought forward from Jan—-Mar
2020.

On a full-year basis, iPhone production volume (typically 6—7% higher than shipment
volume) peaked at 248mn units (+31% YoY) in CY15, then totaled 226mn units (-9%) in
CY16, 230mn units (+2%) in CY17, and 223mn units (-3%) in CY18. At the time of our
survey in March, Apple had not issued a production plan for the latter half of the year, but
most suppliers expected CY19 production volume to total 180—190mn units. At the time of
the previous survey in June, they were evidently planning for production volume of 203mn
units (-9%), and as of the current survey in early September, plans call for 208mn units
(=7%).

The uptick in production plans for Oct—Dec CY19 may include some volume being brought
forward to avoid higher US tariffs on China, and to prepare for the Lunar New Year which
will start relatively early in late January in 2020.

Production plans have not been presented for all of Jan—Mar 2020 yet, but it seems
volume could decline to around 30mn units. Production of the new iPhone SE model is
likely to start around March and ramp up volume from April, so parts demand could
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temporarily weaken over the short term around January or February (company forecasted
production volume in CY2020 is around 20mn units). As of Apr—Jun 2019, many parts
manufacturers had noted demand being brought forward for mainly older models so trend
is moving towards as expected.

However, it looks like volume is on pace to beat the 180-190mn units that had been
forecast for CY19 (or FY3/20) by device makers around March.

Our analyst covering Apple forecasts iPhone shipments will be 179mn units (-15% YoY)

in 2019 versus 209mn units (—3%) in 2018 (link).

Figure 14: iPhone production volume forecast (as of early September 2019)
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Figure 15: iPhone production volume forecast (as of early June 2019)

12 September 2019
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Figure 16: iPhone: Annual production volume (CY
vs. Mar year-end basis; mn units)

Figure 17: iPhone: Shipment volume vs. production
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Trends by model

Older models: iPhone 6S/7 up; iPhone 7 Plus/8/8 Plus/X down slightly

The latest production forecasts by model are outlined below.

There is no plan to produce the iPhone SE and iPhone 6/6 Plus in 2019. A new SE
model is expected out in CY20, with mass production trials starting around March 2020
and ramping up from April for a release date sometime during Apr=Jun (The forecasted
production volume in CY2020 is around 20mn units).

iPhone 6S/6S Plus: CY18 production was 14.5mn units (Jan—Mar: 4.5mn, Apr-Jun:
2.5-3mn, Jul-Sep: 2mn, Oct-Dec: 5.5mn). The previous survey in June had 6mn units
for Jan—Mar, 2mn for Apr—Jun, and 2mn for Jul-Sep, with EOL projected in Oct—Dec,
but new estimates are 4—4.5mn units for Jan—Mar, 1-1.5mn for Apr—Jun, 2—2.5mn for
Jul-Sep, and up to 0.5mn units for Oct—Dec, with EOL projected after November.

iPhone 7/7 Plus: CY18 production was 18-18.5mn units (Jan—Mar: 5-5.5mn, Apr—
Jun: 5-5.5mn, Jul-Sep: 4mn, Oct—Dec: 4mn). For CY19, the previous survey in June
had 6mn units for Jan—Mar, 4mn for Apr—Jun, 5mn for Jul-Sep, and 4mn for Oct-Dec,
for a total of 20mn units in CY19. New estimates are 6mn units for Jan—Mar, 4-4.5mn
for Apr—Jun, 4.5-5mn for Jul-Sep, and 7mn units for Oct—Dec, for a total of 22mn units
with production of the iPhone 7 in particular trending higher.

iPhone 8/8 Plus: CY18 production was 66mn units (Jan—Mar: 20mn, Apr=Jun: 19mn,
Jul- Sep: 15mn, Oct-Dec: 12mn). For CY19, the survey in June had around 8mn units
for Jan—Mar, 6mn for Apr—Jun, 6mn for Jul-Sep, and 6mn for Oct-Dec, for a CY19
total of 26mn, but new estimates are around 8.5mn units for Jan—Mar, 5-5.5mn for
Apr=Jun, 4.5-5mn for Jul-Sep, and 5.5-6mn for Oct-Dec, for a total of 25mn. The
iPhone 8 series seems highly likely to reach EOL in late Jan—Mar or in Apr—Jun 2020.

iPhone X: CY18 production totaled 29mn units (Jan—Mar: 11.5mn, Apr—Jun: 8.5mn,
Jul-Sep: 4mn, Oct-Dec: 4.5mn). For CY19, the survey in June had 1mn units for Jan—
Mar and 1mn for Apr—Jun, with EOL projected from Jul-Sep, whereas the latest survey
has 1mn units for Jan—Mar and 0.5—1mn for Apr—Jun, with EOL projected from Jul-Sep.

iPhone XR: CY18 production was 31mn units (Jul-Sep: 3mn, Oct—Dec: 28mn). For
CY19, the survey in June had 10mn units for Jan—Mar, 15mn for Apr—Jun, 11mn for
Jul-Sep, and 9mn for Oct—Dec, for a total of 44mn, but new estimates are 10mn units
for Jan—Mar, 13.5mn for Apr=Jun, 11mn for Jul-Sep, and 12mn for Oct—Dec, for a total
of 46mn. For devices with a long lead time, production since Apr—Jun 2019 is
apparently based on parts already procured and held as inventory.

iPhone XS: CY18 production was 20mn units (Jul-Sep: 11mn, Oct-Dec: 9mn). For
CY19, the survey in June had 3mn units for Jan—Mar, 4mn for Apr—Jun, 2mn for Jul—
Sep, and 2mn for Oct-Dec, for a total of 11mn units, whereas the latest survey has
2.5-3mn units for Jan—Mar, 3.5-4mn for Apr=Jun, 1.5mn for Jul-Sep, and 2.5-3mn for
Oct—Dec, for a CY19 total of 10—11.5mn units.

iPhone XS Max: CY18 production amounted to 27mn units (Jul-Sep: 14mn, Oct-Dec:
13mn). The survey in June had 3mn units for Jan—Mar, 5mn for Apr—Jun, 2mn for Jul-
Sep, and EOL in Oct-Dec, for a CY19 total of 11mn, but new estimates are 3mn units
for Jan—Mar, 5mn for Apr—Jun, 2—2.5mn for Jul-Sep, and EOL in Oct-Dec, for a CY19
total of 10mn.

New 2019 models in aggregate: The June survey had projected production of less
than 1mn units in Apr—Jun, 31mn in Jul-Sep (11: 15mn, 11 Pro: 7mn, 11 Pro Max:
9mn), and 48mn in Oct-Dec (24mn/10mn/14mn), for a CY19 total of 79mn units
(39mn/17mn/23mn). The latest survey has zero units in Apr—Jun, 30mn units in Jul—
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Sep (14.5mn/6.5-7mn/8.5-9mn) and 51mn in Oct-Dec (25mn/11mn/15-15.5mn), for a
CY19 total of 81mn units (40mn/18mn/24mn). The most recent survey has the
production ratio of the 11 at 50% of the total, 11Pro at 21%, and 11 Pro Max at 30%,
largely unchanged from the 2018 mix. For new models, it is commonplace for
production plans to be higher than actual production, so there is downside risk for
actual production volume (for 2018 models, initial plans had production at 96mn units,
however actual production was only around 80% of that figure at 77mn units).

Figure 18: iPhone quarterly production forecasts (as of March, June and September 2019)
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Figure 19: iPhone quarterly production and shipment forecasts
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iPhone 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.6 24.9 0.0 0.0 0.0 0.0 0.0 39.5
iPhone 11 Pro 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.8 111 0.0 0.0 0.0 0.0 0.0 17.9
iPhone 11 Pro Max 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.8 15.3 0.0 0.0 0.0 0.0 0.0 24.1

A 6 8 9 CY14 CY15 CY16 cv17 Cy18 CY19E

Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q

Apple D

iPhone 51.2 40.4 45.5 78.3 50.8 41.0 46.7 77.3 52.2 413 46.9 68.4 36.8 33.8 - - 1925 2315 2154 2158 208.8 -

QoQ % chg. -32% -21% 13% 2% -35% -19% 14% 66% -32% -21% 14% 46% -46% -8% - - 25% 20% 7% 0% -3% -

YoY % chg. -16% -15% -5% 5% -1% 2% 3% -1% 3% 1% 0% -12% | -29% -18% - - -

3G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 -

3GS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 -

4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 14 0.0 0.0 0.0 0.0 -

4s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 231 37 0.0 0.0 0.0 -

5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.5 0.0 0.0 0.0

5C 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22.4 4.2 0.1 0.0 0.0

58 6.4 4.8 4.2 3.8 19 0.7 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 78.2 235 19.2 2.8 0.0

6 5.8 35 25 18 11 25 3.0 29 2.4 21 17 0.8 0.0 0.0 45.3 91.9 135 9.4 7.0

6Plus 19 12 0.7 0.8 05 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.8 40.6 4.6 0.8 0.0

6S 26.0 16.6 1.2 8.1 5.7 4.0 33 21 2.0 1.9 13 22 3.0 17 0.0 48.8 62.0 15.2 7.4

6S Plus 109 6.6 4.1 5.2 3.1 2.2 18 14 11 0.8 0.9 1.0 0.7 0.6 0.0 18.4 26.9 8.6 3.8

iPhone7 0.0 0.0 1.2 29.6 19.1 14.1 116 5.3 4.6 4.0 31 37 29 29 0.0 0.0 40.8 50.1 155

iPhone7s 0.0 0.0 4.6 229 15.1 12,6 9.1 3.9 2.4 21 16 16 11 11 0.0 0.0 27.6 40.8 7.7

iPhone 8 0.0 0.0 0.0 0.0 0.0 0.0 7.0 17.3 1.2 10.2 7.7 7.7 4.0 4.1 0.0 0.0 0.0 24.4 36.8

iPhone 8 Plus 0.0 0.0 0.0 0.0 0.0 0.0 6.2 13.6 8.9 8.0 5.8 4.2 3.6 26 0.0 0.0 0.0 19.8 27.0

iPhone X 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.9 16.5 10.2 7.1 3.7 14 13 0.0 0.0 0.0 26.9 37.5

SE 0.2 76 7.0 6.0 43 4.7 4.2 3.8 3.1 20 18 10 0.0 0.0 0.0 0.0 20.8 17.1 7.8

iPhone XS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.6 116 114 0.0 0.0 0.0 0.0 8.6

iPhone XS Max 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.7 11.4 3.7 33 0.0 0.0 0.0 0.0 19.1

iPhone XR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.0 22.6 4.8 4.8 0.0 0.0 0.0 0.0 30.6

Source: Credit Suisse estimates
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2019 and 2020 models

Apple announced new iPhone models on 10 September (US time) with unsurprising
specs. For details, see our 11 September report.

Our current view of likely specs for 2020 models is as follows.

Technology sector

Displays: Our Japan tech team assumes four new models will be introduced in 2020,
with a successor to the iPhone SE (LCD) in early Apr—Jun and three new OLED
models in September.

Force sensor/Touch sensor: The 2018 LCD models did not feature force sensors
(the two OLED models did) and the 2019 OLED models will drop the sensors. For 2020
models, we see a high likelihood of out-cell touch sensors in the LCD models and two
of the three OLED models (successors of 11 Pro and 11 Pro Max) featuring Y-OCTA
technology.

Application processors: As in our previous survey, we believe the A13 for 2019
models will be based on the 7nm Pro. Opinions were divided when it comes to the
2020 models. Some believed only the model with the largest display (the XI Max) will
use a 5nm processor, with the remaining two models featuring 7nm+ processors.
Others expected all three models to have 5nm processors. In our current survey, there
seems to be a high confidence that the successor to the iPhone SE will have the A13
processor and the OLED models will all sport the 5nm A14 processor.

Cameras: OLED models for 2019 will likely feature a triple-lens rear camera (12MP),
and we expect the LCD models to be upgraded to a dual-camera configuration. For
lens actuators and OIS, the LCD models will probably use Single OIS and fixed-focus
actuators, and the OLED models should have Dual OIS and fixed-focus actuators. For
the 2020 models, Apple is apparently considering CIS and larger lenses for the
successor to the iPhone 11 Pro Max (CIS pitch of 1.6 um, versus 1.44 um currently),
and it seems likely that the models will have AF actuators for the lenses and sensor-
shift OIS. Also, if the new models are iPhone SE, they seem likely to have dual
cameras and OIS and fixed focus actuators installed.

ToF: We expect Direct ToF for rear-facing cameras to be adopted after 2020 rather
than in 2019. Previously, we saw a strong likelihood that Indirect ToF would be
adopted by Apple, but our most recent survey points to the likely use of Direct ToF.

DRAM: We believe all three 2019 models will have 4GB, compared with 3GB for LCD
models and 4GB for OLED models in 2018. We believe 2020 models will very likely
feature 3GB for the iPhone SE successor, 4GB for 6.1-inch handsets and 6GB for
5.85-inch and 6.46-inch handsets. We surmise that Korean and Chinese smartphone
manufacturers will use LP-DDRS5 in their 2020 models but expect that Apple will not do
so until after 2021.

NAND: We see no change in installed capacity for the 2019 models. Apple is
evaluating 1TB but is not expected to adopt it until after 2020.

Cellular: Modems in 2019 models will not be 5G-compatible, but given that they will be
sold for the next 2—3 years, some survey respondents think specs could be changed to
the A13 processor with Qualcomm’s Snapdragon X55 modem. In our previous survey,
it was noted that some 2020 models could offer some 5G bandwidth, or that not all
models would be 5G-compatible—only the 6.7-inch premium model. Our most recent
survey indicates, however, that Apple is apparently considering having all new models
except the iPhone SE be compatible with 5G, and the iPhone SE could also offer the
same 5G compatibility as the 2019 model by the views from device makers. Basically,
they would be compatible with sub-6GHz frequencies, but Apple is apparently
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considering millimeter wave compatibility for Japan and the US, for example. However,
BOM cost is likely to increase almost $50 to gain millimeter wave compatibility.

Figure 20: iPhone specifications

iPhone7 | iPhone7 Plus iPhone SE 0 .7 | iPhone8 55" | iPhone X 5.85" iPhone XS | iPhone XS Max | iPhone11 | iPhone 11 Pro | iPhone 11 Pro Max
Announce 9/7/2016 | 9/7/2016 3/21/2017 212 | o207 | 91212017 9122018 | 91212018 | 9/12/20: 2019/09/10 |  2019/09/10 |  2019/09/10
Release 9/16/2016 | 6/2016 3/21/2017 11/3/2017 9/21/2018 | 9/21/2018 2019/9/20 2019/9/20 2019/9/20
Height (mm) 1383 158.2
Width (mm) 67.1 779 58.6 67.3 78.1 709 709 774 75.7 75.7 714 7.8
Thickness (mm) 71 73 76 73 75 7.7 77 77 83 83 81 81
Weight (g) 138 188 13 148 202 174 177 208 194 194 188 226
585 OLED
47" in-cell 5.5"in-cell a 47" in-cell 5.5"in-cell F”'"NT:;%FD"’“ 5.8' OLED 6.5 OLED 61°LCD 6.1"LCD 58" OLED 65" OLED
sensor)
1334x750px 1920x1080px h 1334x750px 1920x1080px | 2436x 1125px 2436x1125px | 2688x1242px | 1792x828px 1702x828px  2436x1125px | 2688x1242px
326ppi 401ppi 326ppi 326ppi 401ppi 458ppi 458ppi 458ppi 326ppi 326ppi 458ppi 458ppi
12MP OIS (Wide | 12MP OIS (Wide | | 12MP OIS (Wide | 12MP OIS (Wide HEPEIE PR e
12MP OIS (Wide Angle) Angle) Angle) Angle) Angle) EPEBEH /TG C=)
12MP OIS 12MP 12MP Ol 12MP OIS I
oS 12MP VCM (Telephoto) oS 12MP VCM 12MP OIS 12MP OIS 12MP OIS oS 12;;'9(&‘23: o lzmpgfs';p"m AP (T iED
EERE) (Telephoto) (Telephoto) (Telephoto) | (Telephoto) 12MP (Uirawide) 12MP (Ulrawide)
s Wide-Angle F1.8 F22, 0, 122 um ris Wide-Angle F1.8 | Wide-Angle F1.8 | | Wide-Angle FL.8 | Wide-Angle F1.8 s Wide-Angle F1.8 V}”;;:‘"ug‘:f:zlf "‘T"e“lzpmfgf
Telephoto F2.8 Telephoto F28 | Telephoto F2.4 | | Telephoto F2.4 | Telephoto F2.4 Utiawide F2.4 | S ePIOOTZD TeEpho0 P20
12MP 12MP 12MP
o ™P ™P ™P ™P
Camera (front) ™P ™P 12M ™P ™P oo oD D D TOF 3D camera  TOF 3D camera  TOF 3D camera
Face ID Face ID Face ID
Dual band Dual band Dual band Dual band Dual band
Dual band Dual band Dual band Dual band 802.11 Dual band 802.11 Dual band 802.11
802.11a/blgin/ac Wi-Fi 802.11alblgin/ac Wi-Fi Wi-Fi 802.11 albiginfac, hotspot | 802.11ablginjac Wi-Fi | 802 11a/bl/nfac. 802.11ablginfac | - | 802.11allg/n/ac | 802.11akblg/n/ac. 802.11alblg/nfac Wi Wi Wi-Fi
MIMO, MIMO, MIMO, Wi-Fi Wi-Fi Wi-Fi Wi-Fi Wi-Fi Fi (MIMO) Fi (MIMO) (MIMO)
(MIMO) ( ) (MIMO) (MIMO) (MIMO) (MIMO) (MIMO) (MIMO)
Bluetooth Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2 Bluetooth 5.0 Bluetooth 5.0 Bluetooth 5.0 Bluetooth 5.0 Bluetooth 5.0 _Bluetooth 5.0 Bluetooth 50 Bluetooth 5.0 Bluetooth 5.0
) Quad Core ALO
CPU clock axHomeane » 2% Zophyr A9 Hexa Core (Quad + Dual Core) AL1 Bionic Chp A12 Bionic Chip A13 Bionic Chip (7 nm+)
64bit 6abit 6abit 64bit 64bit 64bit 64bit 64bit 64bit 64bit 64bit 64bit
125 sqmm 125 sqmm 96 sqmm NA NA NA NA NA NA NA NA NA

GPU Core NA NA PowerVR GT7600 NA NA NA NA NA NA NA NA NA
(six-core graphics)

NAND 32/128/256GB 16/32/64/128GB. 64GBI256GB 64/1256/512GB ZAGBHZBGE/ZSG 64/128/256GB  64/256/512 GB  64/256/512 GB

DRAM 2GB 3GB 2GB 2GB 3GB 3GB 4GB 4GB 3GB 4GB 4GB 4GB
Battery capacity 1960 mAh 2900 mAh 1642 mAh 1821mAh 2691mAh 2716mAh 2658mAh 3,174mAh 2942mAh NA NA NA

Main body glass, Main body glass, Main body glass,

Auminium (Red, v - -
aluminum frame  aluminum frame  aluminum frame

Aluminum Auminum Main Body Glass Main Body Glass [ | Stainless (Gold, | Stainless (Gold,

(et blackblackiose blacwmacf(‘/:";;'g“'; dgoldisiven) (rose goldispace A"z:g‘ﬂz“:mg::; Accents Accents Space Gray, Space Gray, ng:’;"’;’;’;‘c‘f’ (Black, Green,  (Space Gray, (Space Gray,
goldigoldisilver) goldlg grey/goldisilver) Auminum Auminum silver) silver) By Yellow, Purple,  Silver, Gold, Silver, Gold,

Red, White)  Midnight Green)  Midnight Green)

Source: Company data, Credit Suisse
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Samsung Electronics smartphone production:
Outlook slightly scaled back

Key takeaways

®  Samsung’s 2019 smartphone production plan calls for flat volume YoY of 293mn units.
For a time, the company had indicated to device makers that it may raise its production
volume to around 320mn units following the sanctions on Huawei, but volume outlook
appears to have eventually settled at just 300mn units.

® Heading into 2020, most observers see Samsung production hinging on Huawei's
sales trend outside of China.

®  Faster adoption of multi-camera models

Samsung production schedule

Quarterly production trends

In CY17, Samsung’s smartphone production volume totaled roughly 80mn units (+1%
QoQ, unchanged YoY) in Jan—Mar, 80mn (-1%, +5%) in Apr=Jun, 87mn (+9%, +16%) in
Jul-Sep, and 73.5mn (-15%, —-8%) in Oct-Dec.

In CY18, production volume was 78mn units (-4% YoY, +6% QoQ) in Jan—Mar, 70mn
(-11%, =10%) in Apr—Jun, 71mn (-19%, +1%) in Jul-Sep, and 70mn (-4%, —1%) in Oct—
Dec.

Samsung’s CY19 volume outlook as of our June survey was 69mn units (-11% YoY, -2%
QoQ) in Jan—-Mar, 79mn (+13%, +14%) in Apr—Jun, 72mn (+3%, —8%) in Jul-Sep, and
69mn (-2%, —-5%) in Oct-Dec, but as of our latest survey in September, Samsung’s
volume outlook stands at 69mn (=11% YoY, -2% QoQ) in Jan—Mar, 79mn (+13%, +14%)
in Apr=Jun, 80mn (+13%, +1%) in Jul-Sep, and 67mn (-5%, —=16%) in Oct-Dec.

Production on pace for just over 290mn units in CY19

Samsung’s annual smartphone production volume totaled 311mn (-3% YoY) in CY16,
320mn (+3%) in CY17, and 289mn (-10%) in CY18. As of June, Samsung’s CY19
production plan called for 290mn. The company had briefly indicated to device makers
prospects for raising its production volume to around 320mn _units after sanction were
announced on Huawei, but as of our latest survey, Samsung’s volume outlook appears to
have settled at 294mn (+2% YoY).

In CY18, production volume of the Galaxy S9 totaled 34mn, Galaxy S8 13mn, Galaxy Note
9 11mn, Galaxy Note 8 4mn. The combined production volume totaled 63mn for the
Galaxy S and Note series, 36mn for the A series, and 145mn for the J series.

As of our June survey, Samsung’s CY19 production plan by model was the Galaxy S10
34-35mn and Galaxy Note 10 11mn, 45mn for the Galaxy S and Note series combined,
over 170mn for the A series, and around 50mn for the J series. As of our latest survey,
Samsung’s revised production plan calls for 33—34mn for the Galaxy S10 series, 12mn for
the Galaxy Note 10, just over 180mn for the A series, just over 45mn for the J series, and
just under 9mn for the M series.

For CY20, most observers believe Samsung’s production volume will hinge on Huawei's
sales trend outside of China. Samsung’s sales registered a one-off increase after the US
government announced sanctions on Huawei, but we understand Huawei's market share
is recovering gradually, mainly in Europe. However, Huawei may have to continue selling
old models if it loses access to Google Mobile Services for its new models in 2020. We
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believe this could hit the company’s competitiveness. In light of the above, we see
Huawei’s sales situation having a sizable impact on Samsung’s CY20 production volume.

Keon Han, our analyst covering Samsung Electronics, forecasts total smartphone
shipment volume of 293mn units in CY19 (link).

Figure 21: Samsung: Smartphone production forecasts
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Trends by model

Premium models: Production down YoY

Combined production volume for the premium Galaxy S and Note series was 21mn units
in Jan—Mar CY18 (+38% QoQ, +94% YoY), 13mn in Apr—Jun (-39%, —45%), 16mn in Jul—
Sep (+27%, —4%), and 13mn in Oct-Dec (-18%, -13%), for a yearly total of 63mn (-5%
YoY). Volume by model was 49mn for the S series, 14.1mn for the Note series, with 33—
34mn S9s and 10-11mn Note 9s produced.

As of our June survey, Samsung’s CY19 production plan for premium models was 18mn in
Jan-Mar (+38% QoQ, -12% YoY), 11mn in Apr-Jun (-42%, —16%), 15mn in Jul-Sep
(-36%, -10%) and 11mn in Oct-Dec (-26%, —19%) for a combined annual total of around
55mn (-14% YoY) including 35mn for the Galaxy S10 series and 10.5mn for the Note 10
series. As of our latest survey, Samsung revised its production outlook for premium
models to 18mn in Jan—Mar (+38% QoQ, =12% YoY), 11mn in Apr—Jun (=42%, —-16%),
14mn _in Jul-Sep (+32%, —-13%) and 10mn_in Oct-Dec (=29%, —25%) for a_combined
annual total of around 53mn (-16% YoY) including 33-34mn for the Galaxy S10 series
and 12mn for the Note 10 series. Overall, production volume of older premium models
declined in 2019 versus a year earlier.

Galaxy Note 10 upbeat, but production of S10 and older models muted

For the Galaxy S10 series, our March survey indicated production of around 13.5-14mn in
Jan—Mar, 12—-12.5mn in Apr-Jun for a total of roughly 26mn in Jan—Jun CY19 which would
have the S10 trending more than 20% above the S9’s 21mn units in Jan-Jun CY18.

In our June survey, we reported a production outlook of 14mn in Jan—Mar, 9mn in Apr—
Jun, 6mn in Jul-Sep, and 6mn in Oct-Dec, for a combined total of 35mn in CY19, but
indicated that volume would track in line with or below S9's CY18 volume due to a sharp
demand slowdown from Apr—Jun. Our latest survey shows a production outlook of 13.5mn
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in Jan—Mar, 9mn in Apr—Jun, 5.5-5.7mn in Jul-Sep, and 5-5.5mn in Oct-Dec, for a
combined total of 33.5mn in CY19, which puts it on par with S9’s CY18 production volume.

On the other hand, our latest survey shows Samsung rolling out small-lot production for
the Note 10 series starting in June, with volume outlook of 7.5mn in Jul-Sep and 4—4.5mn
in_Oct—Dec _and a combined total of 11.5-12mn over CY19. This puts the Note 10
production volume more than 10% above the Note 9's 10.5mn units in CY18.

A-series output centered on A10 and A20 models

Samsung’s CY18 production of non-premium smartphones totaled 36mn units (+39%
YoY) for the A series, 145mn (+4%) for the J series, 17mn (-56%) for the ON series, and
30mn (-40%) for others.

Initial plans for CY19 targeted annual output of 88mn units (+148% YoY) for the A series,
96mn (-34%) for the J series, and 20mn for the M series (launched in CY19), but our
March survey already showed the A series surging to 52mn units in Apr—Jun from 13mn in
Jan—Mar. In our June survey, we reported non-premium smartphone production volume
outlook of roughly 170mn for the A series, 50mn for the J series, 8mn for the M series, and
roughly 5mn for others. Our latest survey shows annual volume outlook of 181mn for the A
series, 46mn for the J series, 9mn for the M series, and 5mn for others.

As of our June survey, production plan for the A series called for 16mn in Jan—Mar, 57mn
in Apr—Jun, around 49mn in Jul-Sep, 50mn in Oct-Dec, and a combined annual total of
170mn in CY19, but our latest survey shows production outlook of 16mn in Jan—Mar,
56mn _in Apr—Jun, 57mn_in Jul-Sep, 52mn in Oct—Dec, and a combined annual total of
181mn in CY19.

A breakdown of A-series production in CY19 by model shows the A10 series at over
50mn, the A20 series at over 35mn, the A50 series at just under 30mn, the A30 series at
25mn, with the lower-end A10-30 series accounting for roughly 60% of overall A series
production. Conversely, the production outlook for the higher-end A70, A80, and A90
series is just around 30mn in total.
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Figure 22: Smartphone production trend by models (annual)
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Figure 23: Smartphone production trend by models (quarterly)
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Figure 24: A series mode mix (production units base)
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Samsung Electronics — Key points
Samsung’s smartphone business: We note the following focal points for device makers.
Growth in consignment production of the low-end A series to a Chinese ODM

Samsung put smartphone consignment production on the main track starting with the 2019
model Al0s and A20s to a Chinese ODM (Wingtech). The scale of consignment
production is expected at around 20—-25mn units in 2019.

ODMs will reportedly handle component selection and procurement for consigned models.
We understand MediaTek’s Helio P22 is currently used in the A10s and that a Qualcomm
AP will be used in the A20s.

While some observers expect annual ODM production to reach 100mn units in CY20 (total
A10 and A20 volume) on the Chinese side, observers in Korea expect annual ODM
volume to total around 40mn. As device procurement channels will differ based on the
choice of ODM or in-house production, we think it is necessary to monitor trends for
devices related to Samsung’s A10 and A20 series.

Cameras, CMOS Image Sensors (CIS): Multi-camera smartphones gaining
momentum

The proportion of Samsung phones with multi-cameras (rear cameras) rose from 3% in
CY17 to 21% in CY18. By quarter, the CY18 ratio climbed from 12% in Jan—Mar CY18, to
14% in Apr—Jun, 26% in Jul-Sep, and 35% in Oct-Dec.

We note a further acceleration in the ratio of multi-camera phones since the start of CY19.
In Jan—Mar, the ratio of rear multi-camera phones reached 52% (26% dual cameras and
24% triple cameras). In Apr—Jun, the ratio increased to 59% (31% and 28%). Triple
camera adoption has grown markedly since the start of 2H CY19 and has now broadened
to include the A30 series.

Triple camera systems on flagship smartphones, like those on iPhones, are evolving
toward a large sensor with larger pitch consisting of a combination of 122MP/12MP/16MP
cameras.

Samsung is apparently considering a 108MP sensor for the high-end A Series phones in
CY20. A 108MP sensor made by Samsung LSI was first used by Xiaomi, but the 108MP
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CIS to be used on Samsung smartphones will apparently come with the new ISOCELL
image sensor that offers better specs.

In CY19, triple-cameras on the high-end A series consist of 48MP+8MP+5MP units. The
range will likely include 64MP+12MP+5MP/2MP cameras in CY20.

We believe Samsung is also examining the use of folded optics in CY20.

As only four models introduced in CY19 were non-multi-camera smartphones, we look for
a rapid increase in the ratio of multi-camera devices heading into CY20.

Figure 25: Rear Dual Camera ratio
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Figure 26: Rear Triple Camera ratio
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Figure 27: Rear Multi Camera ratio (Dual, Triple, Quad, Quint, Six cameras)
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Application processor and 5G trends

In the premium category, the Galaxy S9 and S9 Plus use the 10nm LPP-based Exynos
9810, and SDM845 (models in the S8-series featured either the Exynos 8895 or SDM835
based on the 10nm LPE process). The S10 uses the Exynos 9820, now at the 8nm node,
or the Qualcomm SDM855, a 7nm AP.

The Galaxy Note 10 is equipped with the 7nm Exynos 9825 or SDM855 (with the S5100
modem on the Exynos and an X50 modem on the SDM, both for 5G compatibility).

Among CY19 A-series models, the high-end and 5G models are powered by SDM855,
730, and 675, while the midrange and low-end models mainly use the Exynos 9610, 7885,
and 7884 chipsets.

Among CY19 models announced so far, the high-end A series models (A60 and above)
use Qualcomm chipsets, while the midrange and low-end A series models and the M
series use Exynos chipsets exclusively. Meanwhile, flagship models use either Exynos or
Qualcomm chipsets. The Exynos installation rate appears to be on the rise at Samsung
LSI.

It appears the flagship Galaxy S11 will come in both 4G LTE and 5G versions. Models
based on the Exynos chipset will use a similar combination as the Galaxy Note 11, while
models based on the Qualcomm chipset will apparently use the SDM865 (4G) or
SDM865+X55 (5G).

Also, the startup of the Exynos 9630, an 8nm AP for midrange 5G models, is likely from
4Q CY19.

At present, Samsung expects to manufacture around 30-40mn 5G models in CY20,
mainly Galaxy S and Galaxy Note phones. Given Samsung’s low market share in China, a
country that looks highly likely to bring forward its 5G launch, we see the company
potentially lagging Chinese smartphone makers in the shift to 5G.

Others
Samsung is considering 16GB DRAM on some Galaxy S11 models.
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Figure 28: Samsung Galaxy S/N/A/C/J/E series lineup (2018 and 2019)
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Display AP Memory Camera Camera
Model 2019 Size PPI Technology Makers Embedded NAND SD Slot Rear MP Front MP
Major Model in CY19
Galaxy Note10 6.3 401 Dynamic AMOLED Exynos9825/SDM855 8 256GB NA 8GB 3500 12MP/12MP/16MP 10MP Type-C
Galaxy Note10 5G 6.3 401 Dynamic AMOLED Exynos9825/SDM855 8 256GB NA 12GB 3500 12MP/12MP/16MP 10MP Type-C
Galaxy Note10+ 6.8 498 Dynamic AMOLED Exynos9825/SDM855 8 256GB/512GB up to 1TB 12GB 4300  12MP/12MP/16MP/TOF 10MP Type-C
Galaxy Note10+ 5G 6.8 498 Dynamic AMOLED Exynos9825/SDM855 8 256GB/512GB up to 1TB 12GB 4300 12MP/12MP/16MP/TOF 10MP Type-C
Galaxy S10e 5.8 438 Dynamic AMOLED Exynos 9820/SDM855 8 128GB/256GB upto 512 GB  6/8GB 3100 12MP/16MP 10MP Type-C
Galaxy S10 6.1 550 Dynamic AMOLED Exynos 9820/SDM855 8 128GB/512GB up to 512 GB 8GB 3400 12MP/12MP/16MP 10MP Type-C
Galaxy S10+ 6.4 522 Dynamic AMOLED Exynos 9820/SDM855 8 128GB/512GB/1TB upto 512 GB 8/12GB 4100 12MP/12MP/16MP 10MP/8MP Type-C
Galaxy S10 5G 6.7 502 Dynamic AMOLED Exynos 9820/SDM855 8 256GB NA 8GB 4500 12MP/12MP/16MP 10MP/TOF Type-C
Dynamic AMOLED (main), 10MP/8MP(main),
Galaxy Fold 7.3 414 Super AMOLED (cover) SDM855 8 512GB NA 12GB 4380 12MP/12MP/16MP 8MP(c0£/er) ) Type-C
Galaxy A90 5G 6.7 393 Super AMOLED SDM855 8 128GB upto 512 GB  6/8GB 4500 48MP/8MP/5MP 32MP Type-C
Motorized pop-up,
Galaxy A80 6.7 393 Super AMOLED SDM730 8 128GB NA 8GB 3700 48MP/8MP/TOF rotating main Type-C
camera
Galaxy A70 6.7 393 Super AMOLED SDM675 4 128GB upto1TB 6/8GB 4500 32MP/8MP/2MP 32 MP Type-C
Galaxy A60 6.3 409 PLS TFT SDM 675 4 128GB upto1TB 6GB 3500 32MP/8MP/5MP 16 MP Type-C
Galaxy A50 6.4 403 Super AMOLED Exynos 9610 8 64GB/128GB upto 512 GB  4/6GB 4000 25MP/8MP/5MP 25MP Type-C
Galaxy A50s 6.4 403 Super AMOLED Exynos 9610 8 64GB/128GB upto1TB 4/6GB 4000 48MP/8MP/5MP 32 MP Type-C
Galaxy A40 5.9 437 Super AMOLED Exynos 7885 8 64 GB upto1TB 4GB 3100 16MP/5MP 25MP Type-C
Galaxy A30 6.4 403 Super AMOLED Exynos 7885 8 32GB/64GB upto 512 GB  3/4GB 4000 16MP/5MP 16MP Type-C
Galaxy A30s 6.4 268 Super AMOLED Exynos 7885 8 32GB/64GB/128GB up to 1TB 3/4GB 4000 25MP/8MP/5MP 16MP Type-C
Galaxy A20 6.4 268 Super AMOLED Exynos 7884 8 32GB upto1TB 3GB 4000 13MP/5MP 8MP Type-C
Galaxy A20e 58 296 PLS TFT Exynos 7884 8 32GB upto1TB 3GB 3000 13MP/5MP 8MP Type-C
Galaxy A10 6.2 271 IPS LCD Exynos 7884 8 32GB up to 512 GB 2GB 3400 13MP 5MP micro USB
Galaxy Al0e 58 295 PLS TFT Exynos 7884 8 32GB upto512GB  2GB 3000 8MP or 5MP 5MP or 2MP  micro USB
Galaxy A10s 6.2 271 IPS LCD MT6762 Helio P22 8 32GB upto512GB  2GB 4000 13MP/2MP 8MP micro USB
Galaxy A2 Core 50 220 IPS LCD Exynos 7870 8 8/16GB upto1TB 1GB 2600 5MP 5MP micro USB
Galaxy M10 6.2 270 PLS TFT Exynos 7870 8 16GB/36GB upto512GB  2/3GB 3400 13MP/5MP 5MP micro USB
Galaxy M20 6.3 409 PLS TFT Exynos 7904 8 32GB/64GB upto 512 GB  3/4GB 5000 13MP/5MP 8MP Type-C
Galaxy M30 6.4 394 Super AMOLED Exynos 7904 8 64GB/128GB upto 512 GB  4/6GB 5000 13MP/5MP/5MP 16MP Type-C
Galaxy M30s 6.4 411 Super AMOLED Exynos 9610 8 64/128GB upto1TB 4/6GB 6000 48MP/8MP/5MP 16MP Type-C
Galaxy X Cover 4s 50 294 PLS TFT Exynos 7885 8 32GB upto1TB 3GB 2800 16MP 5MP Type-C
Display AP Memory Camera Camera

Model 2018 Technology Makers Embedded NAND SD Slot Rear MP Front MP
Major Model in CY18
Galaxy S9 58 570 Super AMOLED Exynos 9810/SDM845 8 64GB/128GB/256GB  up to 400GB 4GB 3000 12MP 8MP Type-C
Galaxy S9+ 6.2 529 Super AMOLED Exynos 9810/SDM845 8 64GB/128GB/256GB  up to 400GB 6GB 3500 12MP/12MP 8MP Type-C
Galaxy Note9 6.4 516 Super AMOLED Exynos 9810/SDM845 8 128GB/512GB up to 512GB 6GB/8GB 4000 12MP/12MP 8MP Type-C
Galaxy S light Luxury 5.8 426 Super AMOLED SDM660 8 64GB up to 400GB 4GB 3000 16MP 8MP Type-C
Galaxy A9 (2018) 6.3 392 Super AMOLED SDM660 8 128GB up to 512GB  6/8GB 3800  5MP/8MP/10MP/24MP 24MP Type-C
Galaxy A8s 6.4 403 IPS-LCD SDM710 8 128GB up to 512GB  6/8GB 3400 24MP/10MP/5MP NA Type-C
Galaxy A8 Star 6.3 392 Super AMOLED SDM660 8 64GB up to 400GB 4GB 3700 24MP/16MP 24MP Type-C
Galaxy A8 (2018) 5.6 441 Super AMOLED Exynos 7885 8 32GB/64GB up to 256GB 4GB 3000 16MP 16MP/8MP Type-C
Galaxy A8+ (2018) 6.0 411 Super AMOLED Exynos 7885 8 32GB/64GB up to 256GB 4GB/6GB 3500 16MP 16MP/8MP Type-C
Galaxy A7 (2018) 6.0 411 Super AMOLED Exynos 7885 8 64GB/128GB up to 512GB 4GB/6GB 3300 5MP/8MP/24MP 24MP micro USB
Galaxy A6s 6.0 402 Super AMOLED SDM660 8 64GB/128GB up to 512GB 6GB 3300 2MP/12MP 12MP Type-C
Galaxy A6+ (2018) 6.0 411 Super AMOLED SDM450 8 32GB/64GB up to 256GB  3GB/4GB 3500 16MP/5MP 24MP micro USB
Galaxy A6 (2018) 5.6 294 Super AMOLED Exynos 7870 8 32GB/64GB up to 256GB 3GB/4GB 3000 16MP 16MP micro USB
Galaxy J8 6.0 274 Super AMOLED SDM450 8 64GB up to 256GB 4GB 3500 16MP/5MP 16MP micro USB
Galaxy J7 (2018) 55 267 Super AMOLED NA NA NA NA NA NA 13MP 13MP micro USB
Galaxy J7 Duo 55 267 Super AMOLED Exynos 7885 8 32GB up to 256GB 4GB 3000 13MP/5MP 8MP micro USB
Galaxy J6+ 6.0 274 TFT-LCD MSMB8917 4 32GB/64GB up to 512GB 3GB/4GB 3300 13MP/5MP 8MP micro USB
Galaxy J6 5.6 294 Super AMOLED Exynos 7870 8 32GB/64GB up to 256GB  3GB/4GB 3000 13MP 8MP micro USB
Galaxy J4+ 6.0 274 TFT-LCD MSMB8917 4 16GB/32GB up to 512GB 2GB/3GB 3300 13MP 5MP micro USB
Galaxy J4 55 267 Super AMOLED Exynos 7570 4 16GB up to 256GB 2GB 3000 13MP 5MP micro USB
Galaxy J4 Core 6.0 274 TFT-LCD MSM8917 4 16GB up to 512GB 1GB 3300 8MP 5MP micro USB
Galaxy J3 (2018) 5.0 294 TFT-LCD Exynos 7570 4 16GB up to 256GB 2GB 2600 8MP 5MP micro USB
Galaxy J7 Prime2 55 401 TFT-LCD Exynos 7870 8 32G up to 256GB 3GB 3300 13MP 13MP micro USB
Galaxy J2 Pro (2018) 5.0 220 Super AMOLED MSM8917 4 16GB up to 256GB  1.5GB 2600 8MP 5MP micro USB
Galaxy J2 Core 50 220 Super AMOLED Exynos 7570 4 8GB up to 256GB 1GB 2600 8MP 5MP micro USB
Galaxy On7 Prime 55 401 TFT-LCD Exynos 7880 8 64GB upto 256GB 4GB 3300 13MP 13MP micro USB
Galaxy On6 56 294 Super AMOLED Exynos 7870 8 32GB/64GB up to 256GB 3GB/4GB 3000 13MP 8MP micro USB
Source: Company data, Credit Suisse
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Figure 29: Galaxy S/N series specification

Galaxy S9 Galaxy S9 Plus Galaxy Note9 Galaxy S10 Galaxy S10 Plus Galaxy S10e Galaxy S10 56 Galaxy Fold Galaxy Notel0  Galaxy Notel05G  Galaxy Notel0+  Galaxy Note10+ 5G

Announce 201812 201912 201912 201912 201912 201912 20198 20198 20198 20198
Height (mm) 147.7 158.1 161.9 149.9 157.6 142.2 162.6 - 151 151 162.3 162.3

width (mm) 68.7 738 764 704 741 699 771 - 718 718 772 772
Thickness (mm) 85 85 8.8 78 78 7.9 7.9 - 7.9 7.9 7.9 7.9
Weight (g) 163 189 201 157 175 g/ 198 g (ceramic) 150 198 - 168 168 196 198
Main Glass Glass Glass Glass Glass Glass Glass - Glass Glass Glass Glass
ploy size . . . . . . . Main display: 7.3" QXGA,
Display size (inch) 58 6.2 6.4 61 6.4 58 67 ‘Cover display: 4.6+ HO 63 63 68 68
) 2960x1440 px. 2960x1440 px 2960x1440 px 3040x1440 px 3040x1440 px 2280x1080 px 3040x1440 px 215241536 px 2280x1080 px 2280x1080 px 3040x1440 px 3040x1440 px
Main display: 414ppi
- 550ppi (Dynaric 526ppi (Dynaric 438ppi (Dynamic 502ppi (Dynaric (Dynamic AMOLED), 401ppi (Dynamic 401ppi (Dynamic 498ppi (Dynamic 498ppi (Dynamic
Display (ppi) 570ppi (Super AMOLED) | 529ppi (Super AMOLED) | 516ppi (Super AMOLED) Cover display: Super AMOLED) AMOLED) AMOLED) AMOLED)
AMOLED

12MP. 11524, 27mm 12MP. 11524 27mm
120P, 124,260 | 2P, 1524, 26mm 12MP, UL5-2.4, 26m | 15 \ip, §1.5-2.4, 26mm | L2 MP L824, 27mm | 12 MP, L824, 27mm | (e wide), 1
(wide), 1/2.5 (wide), 1/2.55" Laym, | (G T SER I | wide), 255" Laym, | (wide), 255" Laym, | (0T o " o|s | o) 2o " o|s I
1/2.55", 1.4 pm, Dual | 12 MP (11.5-2.4, 26mm, U255 1.4 12 MP, f11.5-2.4, 26mm |  Dual Pixel PDAF, OIS : 12,55 LT | Dual Pixel PDAF, OIS, 12 | Dual Pixel PDAF, OIS, 12
. Dual Pixel PDAF, OIS | Dual Pixel PDAF, OIS ’ Dual Pixel PDAF, OIS MP, 2.1, 52mm VP, 2.1, 52mm
Pixel PDAF) + 12MP | 1/2.55", 1.4um, dual pixel (wide), 1/2.55", 1.4um, | +12 MP, /2.4, 52mm MP, /2.1, 52mm §
2 +12MP, 2.4, 52mm | +12 MP, 2.4, 52mm 12 MP, f12.4, 52mm 2 (telephoto), 1/3.6", 1.0um, | (telephoto), 1/3.6", 1.0um,
(42.4, 52mm, 1/3.6°, 1ym,|  PDAF, OIS)+ 12 MP ; Dual Pixel PDAF, OIS | telephoto), 1/3.6", 1.0um, (telephoto), 1/3.6", 1.0um,
. (telephoto), 1/3.6, 1.0um, | elephoto), 1/3.6", 1.0um, (ielephoto), 1/3.6", 1.0um, PDAF, OIS, 2xopiical | PDAF, OIS, 2x optical

AF), OIS, phase 4, 52mm, 13.4% 1, OO O ot sonm | +16 P, 1122, 12mm | AF, OIS, 2x optical zoom |(etPTAIL 188 LW\ poar, Ois, 2x opucal PDAF, OIS, 2xopiical | S o | o 1o

autofocus, 2x optical | AF, OIS, 2x optical zoom) | A 0% 2P Upeviahs (ultrawide) +16 MP, /2.2, 12mm s 200m, 16 MP, 112.2, 12mm| zoom, 16 MP, /2.2, 12mm| f0or> 1> 1.2 116 MP, f12.2,

12 MP (f/1.5-2.4, 26mm,

12 vP 17/1 5-2.4, 26mm,

im, Dual Pixel

PDAF). pnase detection

autofocus, OIS, LED fiash

Carmera (main)

+16MP,112.2, 12mm | +16 MP, 112.2, 12mm 16 MP, 122, 12mm . 16 MP, 2.2, (ulirawide), 1.0um, Super | (ultrawide), 1.0um, Super
Zoom, LED flash (ultrawide) (ultrawide) e (ultrawide) (ulraide), . owm, Super | (uraide), Lo SUPeT | steady ideo.TOF 3D | Steady video, TOF 3D
d d VGA camera VGA camera
10MP, 122, PDAF
0P, 119, Dual Phel 1omp, ”;L?AEW Pixel 10 WP 1119, Dual Pivel | 10 MP+IOMP 119, Dual | +8 MP, 1.9, deptn 10 MP, /2.2, 26mm 10 MP, /2.2, 26mm 10 MP, /2.2, 26mm 10 MP, /2.2, 26mm
12Mp v e BP0, denth gt Pixel PDAF sensor (wide), 1.22ym, Dual Pixel|(wide), 1.22um, Dual Pixel | (wide), 1.22um, Dual Pixel(wide), 1.22um, Dual Pixel
e T TOF camera Cover camera: 10 MP, PDAF PDAF PDAF PDAF
WiFi 802,11 WicFi 802,11 WiFi 802,11 WicFi 802,11 Wi-Fi 80211 alblginiac, WicFi 802,11 WicFi 802,11 WicFi 802,11 WicFi 802,11
O A AbIgaC, | Wi 1802 AL abigiac, | Wi 1802 Lt aligac, dual-band, dual-band, ual-band, dualband, | dual-band, Wi-Fi Direct, dual-band, dual-band, dual-band, dual-band,
( 2 ( 2. ( 2. Wi-Fi Direct, hotspot |  Wi-Fi Direct, hotspot | Wi-Fi Direct, hotspot |  Wi-Fi Direct, hotspot hotspot Wi-Fi Direct, hotspot |  Wi-Fi Direct, hotspot |  Wi-Fi Direct, hotspot | Wi-Fi Direct, hotspot
LTE Cat20, Standalone Enhanced 4x4 MIMO, Up Enhanced 4x4 MIMO, Up
Network LTE Catl8 12001200 | LTE Catl8 1200/200 . Enhanced 4 MIMO, Up| Enhanced 4x4 MIMO, Up | Enhanced éxt MIMO, Up| (& S22 SIaneone . Enhanced 4x4 MIMO, Up | 1o 7CA, LA, LTE Cat.2, | Enhanced 4 MIMO, Up | to 7CA LAA, LTE Cat.2,
‘ Mbps Mbps 10 7CA, LAA, LTE Cat.20 | 10 7CA, LA, LTE Cat.20 | to 7CA, LAA, LTE Cat.20 oo 350) 10 7CA LAA LTE Cat20 | 5G Non-Standalone | to 7CA, LAA, LTE Cat.20 | 5G Non-Standalone
g (NSA), Sub6 / mmWave (NSA), Sub6 / mmWwave
— Bluethooth v5.0 Bluethooth v5.0 Bluethoothvso |0 V5.0, A2DP, LE, [Bluetooih 5.0, AZDP, LE, [Bluetooth v5.0, A2DP, LE, [ Bluetooth 5.0, AZDP, LE, [Bluetooth V5.0, A2DP, LE, [Bluetooth V5.0, AZDP. LE.| 5 0 soop, (£ apx | 5.0, A00P, LE,apix | 5.0, A2DP, LE, apix
aptx aptx aptx aptx aptX HD aptx
Android OS, V8.0 (Oreo) | Android 8.0 (Oreo) Android 8.1 (Orea) | Android 9.0 (Pie); One UI | Android 9.0 (Pie):; One UI | Android 9.0 (Pie); One UI | Android .0 (Pie); One Ul | Android 9.0 (Pie) | Android 9.0 (Pie); One UI | Android 9.0 (Pie); One UI | Android 9.0 (Pie); One UI | Android 9.0 (Pie); One Ul
Eynos 9810 0cta- |  Exynos 9810 Octa- |  Exynos 9810 Octa- | Exynos 9620 Octa (8 nm) | Exynos 9820 Octa (8 nm) { Exynos 9820 Octa (8 nm) { Exynos 9820 Octa (8 nm) Exynos 9825 (7nm) - | Exynos 9825 (7nm)- | Exynos 9825 (7nm)- | Exynos 9825 (7 nm) -
EMEA EMEA EMEA EMEA comm SOMESS EMEALATAM, EMEAILATAM EMEALATAM, EMEALATAM,
Qualcomm MSM8998 | Qualcomm MSM8998 Qual DM845 Qual DB Qual DB Qual DB Qual DB Qualcomm D Qual D Qual D Qual D

Snapdragon 845 - USA & | Snapdragon 845 - USA& | Snapdragon 845 - | Snapdragon 855 (7 nm) - | Snapdragon 855 (7 nm) - | Snapdragon 855 (7 nm) - | Snapdragon 855 (7 nm) - | S"2PAragon 855 (7.0m) | g2 4o 0n 855 (7 nm) - | Snapdragon 855 (7 nm) - | Snapdragon 855 (7 nm) - | Snapdragon 855 (7 nim) -

China China USA/LATAM, China USAILATAM, China USAILATAM, China USAILATAM, China USAILATAM, China USA/China USA/China USA/China USA/China

Octa-core (2.7 GHz | Octa-core (2x2.7 GHz | Octa-core (2x2.7 GHz | Octa-core (2.7 GHz Octa-core (2x2.73 GHz | Octa-core (22.73 GHz | Octa-core (2x2.73 GHz | Octa-core (2x2.73 GHz
Octa-core (4x2.8 GHz | Octa-core (4x2.8 GHz | Octa-core (4x2.7 GHz | Mongoose M4 & 2x2.3 | Mongoose M4 & 22.3 | Mongoose M4 & 2x2.3 | Mongoose M4 & 2x2.3 Mongoose M4 & 22.4 | Mongoose M4 &2x2.4 | Mongoose M4 & 2x2.4 | Mongoose M4 & 2:2.4
Mongoose M3 & 4xL.7 | Mongoose M3 & 4x1.7 | Mongoose M3 & 4xL8 | GHz Cortex-A75 & 4x1.9 | GHz Cortex-A75 & 4xL.9 | GHz Cortex-A75 & 4xL.9 | GHz Cortex-A75 & 4x1.9 GHz Cortex-A75 & 4x1.9 | GHz Cortex-A75 & 4x1.9 | GHz Cortex-A75 & 4xL.9 | GHz Cortex-AT5 & 4x1.9

Octa-core (1x2.84 GHz

Gz CorlexAS5) - EMEA | GHz CorexAS5) - EMEA | GHz CortexAS5) - EMEA | GHz CortexAS5) - EMEA | GHz CortexAS5) - EMEA | Gz CortexAS5) - EMEA | Gz CoreAS5)- EMEA | 0S50 Q1 | Gz s - GHz Cortex-ASS) - GHz Cortex-ASS) - GHz Cortex-ASS) -

CPU clock Octa-core (4x2.7 GHz | Octa-core (4x2.7 GHz | Octa-core (4x2.8 GHz | Octa-core (1x2.8 GHz | Octa-core (1x2.8 GHz | Octa-core (1x2.8 GHz | Octa-core (1x2.8 GHz K'vy 48 & dxL.6 O EMEALATAM, EMEALATAM, EMEALATAM, EMEALATAM,
Kiyo 385 Gold & 4x1.7 | Kryo 385 Gold & 4xL.7 | Kryo 385 Gold & 4L7 | Kiyod85& 324 GHz | Kryod85& 3.4 GHz | Kryod85& 3.4 GHz | Kiyoss & a4 GHz | < pross Octa-core (1x2.84 GHz | Octa-core (1x2.84 GHz | Octa-core (1x2.84 GHz | Octa-core (1x2.84 GHz
GHzKryo 385 Silver) - | GHzKryo 385 Siver) - | GHzKiyo 385 Siver) - | Kryo485&4xL7GHz | Kryo485&4xL.7GHz | Kryo485&4x.7GHz | Kryo 485 & 4x1.7 GHz Kryo 485 & 332.42 GHz | Kryo 485 & 3x2.42 GHz | Kryo 485 & 3x2.42 GHz | Kryo 485 & 3x2.42 GHz
USA& China USA& China USAILATAM, China | Kryo 485) - USAILATAM, | Kryo 485) - USAILATAM, | Kryo 485) - USAILATAM, | Kryo 485) - USALATAM, Kryo 485 & 4078 GHz | Kryo 485 & 4xL.78 GHz | Kryo 485 & 4x1.78 GHz | Kryo 485 & 4x1.78 GHz
China China China China Kryo 485) - USNChina | Kryo 485) - USNChina | Kryo 485) - USNChina | Kryo 485) - USAChina

Mali-G72 MP18 - EMEA | Mali-G76 MP12 - EMEA | Mali-G76 MP12 - EMEA | Mali-G76 MP12 - EMEA | Mal-G76 MP12 - EMEA Mali-G76 MP12 - Mali-G76 MP12 - Mali-G76 MP12 - Mali-G76 MP12 -

GPU Core Mall 72 MPIE (CMEA | MalreT2 pis - EVEA Adreno 630 - - - Adreno 640 - Adreno 640 - Adreno 640 EMEALATAM, EMEALATAM EMEALATAM EMEALATAM
USAILATAM, China |  USAILATAM, China | USAILATAM, China | USALATAM, China | USALATAM, China Adreno 640 - USA/China | Adreno 640 - USA/China | Adreno 640 - USA/China | Adreno 640 - USAIChina

NAND 64/128/256 GB 6411281256 GB 126G8/512G8 128/512GB 126GB/512GB/1 T8 1266512568 25668 51268 25668 25668 256GB/51268 256GB/51268

DRAM e 68 scB/8cE sce acB/1268 6GBI8GE sc8 1268 sc8 1268 1268 1268
ey 3000 mAn 3500 mAh 4000 mAn 3400 mah 4100 mAn 3100 mAh 4500 mAn 4380 man 3500 mAh 3500 mAh 4300 mAh 4300 mAn

Source: Company data, Credit Suisse
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Figure 30: Samsung: Smartphone shipments by Figure 31: Samsung: smartphone market share by
region region
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Figure 32: Samsung: smartphone shipments by

Source: IDC, Credit Suisse

Figure 33: Samsung: smartphone shipment mix by
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Chinese smartphone production
Key takeaways

m  Per our latest survey in September, Chinese smartphone makers’ CY19 production
plans total 696mn units (-1% YoY), nearly unchanged from June. Quarterly subtotals
in units for Jan—Mar through Oct-Dec are 164mn (+7% YoY, -5% QoQ), 198mn (+9%,
+21%), 169mn (-13%, —15%), and 165mn (-4%, —2%), respectively.

m All Chinese smartphone makers appear to be expediting expansion of 5G smartphone
production. Huawei is being especially aggressive, forcing the others to follow suit.

m However, concerns about short-term cutbacks in production of 4G LTE models in Oct—
Dec CY19 and Jan—Mar CY20 seem to be escalating. One factor behind such concern
is that Oct—Dec production fell well short of production plans in both CY18 and CY17.
Another is that the Huawei-led shift to 5G in the Chinese market is set to accelerate in
CY20.

= Among the major Chinese smartphone makers, Huawei’s planned CY19 production is
230-240mn units, Xiaomi's is 115mn, Oppo’s is 110mn, and Vivo's is 105mn.
Huawei’'s CY20 production outlook hinges on whether Huawei will be able to use
Google Mobile Services in export models. The entire Chinese smartphone industry is
closely watching developments involving Huawei.

Market update

Chinese smartphone production outlook

In CY17, Chinese smartphone production (including exports) was down 6% YoY to 687mn
units. Quarterly production in handset units in Jan—Mar through Oct-Dec was 152mn
(-8% YoY, -23% QoQ), 186mn (-10%, +9%), 186mn (-1%, +13%) and 184mn (-7%,
-1%), respectively.

The corresponding CY18 production volumes were 701mn units (+2% YoY) for the year
with quarterly figures of 153mn units (-1% YoY, -16% QoQ), 181mn (+10%, +18%),
195mn (+5%, +8%), and 172mn (-7%, —12%), respectively.

Planned CY19 production per our June survey was 696mn units (-1% YoY) with quarterly
subtotals of 162mn units (+6% YoY, -6% QoQ), 199mn (+10%, +23%), 185mn (5%,
-7%) and 150mn (-13%, —19%), respectively.

Per our latest survey, planned CY19 production remains unchanged at 696mn units (-1%
YoY) with the quarterly subtotals adjusted to 164mn (+7% YoY, =5% QoQ), 198mn (+9%,
+21%), 169mn (-13%, —15%) and 165mn (-4%, —2%), respectively.

However, concerns about short-term cutbacks in production of 4G LTE models in Oct—Dec
CY19 seem to be escalating. One factor behind such concern is that Oct—Dec production
fell well short of production plans in both CY18 and CY17. Another is that the Huawei-led
shift to 5G in the Chinese market is set to accelerate in CY20.

30



AN

CREDIT SUISSE

Figure 34: Chinese smartphone production (as of

June 2019)

12 September 2019

Figure 35: Chinese smartphone production (as of
Sep 2019)
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Individual smartphone makers’ production

In the March survey, we reported Huawei’'s planned CY19 smartphone production at 260—
270mn units (+25-30% YoY), Vivo's at 100mn (-1%), Oppo’s at 105mn (-1%), and
Xiaomi’'s at 115mn (-10%), which took account of a planned downsizing of Xiaomi’s
footprint in the low-end segment.

As of June, Huawei’s planned CY19 production was around 240mn units. Between March
and June, it had increased this figure to 300mn units (140—-150mn in Jan—Jun, 150-160mn
in Jul-Dec) as it had pulled forward production from Jan—Feb CY20 into CY19 before
sanctions were imposed by the US government. We reported Xiaomi, Oppo and Vivo's
planned CY19 production as of June at around 120mn, 110-115mn, and 105mn units,
respectively.

In September, Huawei’'s planned CY19 production is at 230—240mn units after apparently
dipping as low as around 210mn between June and September. Meanwhile, Xiaomi,
Oppo, and Vivo now plan to respectively produce 115mn, 110mn and 105mn smartphones
in CY19.

Overall, Huawei is gaining share in the Chinese market, Oppo and Vivo are targeting
ASEAN markets to compensate for slower sales in China, and Xiaomi is targeting Europe
to offset stagnant sales in the Chinese and Indian markets.
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Figure 36: Chinese smartphone production by maker
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Figure 37: Volume for Huawei/Oppo/Vivo/Xiaomi flagship models (mn units)
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New features and technologies in Chinese smartphones

We summarize noteworthy Chinese smartphone trends below. A 5G update is presented
farther below.

Camera spec upgrades accelerating

In June, we forecast that growth in smartphone models equipped with triple cameras and
48MP sensors would accelerate, mainly in the high-end segment. Our latest survey
confirmed that such acceleration is indeed taking place. Meanwhile, some smartphone
makers are starting to extend 48MP and/or triple camera specs to midrange models also.
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Expectations heading into 2020 include growing use of 48MP sensors in midrange models
and 64MP or 108MP sensors in high-end models. Smartphone makers are reportedly
starting to look into upgrading front-facing camera specs from 32MP to 40MP by utilizing
sensors with a 0.7um pitch.

In CY19, Huawei and Oppo upgraded their flagship models with folded optics. Other
smartphone makers apparently plan to follow suit but only in high-end models.

Growing use of more lenses and larger lenses seems to be driving growth in demand for
SMA (shape memory alloy) OIS (optical image stabilization), and ball-guided OIS instead
of wire actuators and OIS. Additionally, in lens units for models with 108MP sensors or
sensors with an aperture size of f/1.4 or below, smartphone makers are apparently
working on replacing one of the lenses with a glass lens. Overall, migration to larger CISs
is increasing the probability of acceleration in demand for SMA OIS and/or ball-guided
OIS. Huawei in particular apparently plans to broaden its use of SMA OIS.

As of early June, Huawei had one smartphone model equipped with a pop-up selfie
camera while Oppo had five such models, Vivo six, and Xiaomi three. The pop-up camera
has become a standard feature in Oppo’s Reno, F, and K Series phones and Vivo's V and
X Series phones. Huawei now appears to be adding a pop-up selfie camera to its Y Series
and Enjoy 10 Plus phones. Vivo, however, seems to have lost enthusiasm for pop-up
cameras after embracing them in 1H CY19.

Mobile memory prices remain stable, facilitating camera-related spec upgrades, but
transition to 5G is expected to increase BOM costs, including modem and RF front-end
module costs.

DRAM and NAND

Regarding NAND, fresh concerns have emerged regarding not any new functionality but a
slowdown in trend. While Huawei had previously been keen on increasing storage
capacity in its phones, weak demand for high-capacity models as users migrate to cloud
storage has it now thinking that 128GB is sufficient for volume-zone midrange phones. We
accordingly see the risk of slower growth in phone storage capacity going forward.

Components in short supply

CIS supplies remain tight in the wake of migration to multi-camera phones and the trend
toward ever larger CISs. Supplies of liquid crystal devices also seem to be starting to
tighten in response to growth in narrow-band loT-connected devices (such as various
meters and smoke detectors) and Japanese manufacturers’ pruning of unprofitable
products from their line-ups.
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Huawei: Plans to keep 2019 smartphone production at 230-240mn units.
In 2020, it aims to expand 5G phone sales in China but exports are a
question mark.

Production outlook

In CY18, Huawei produced 205mn smartphones, up from 154-155mn in CY17 and 140mn
in CY16.

In the March survey, we reported Huawei’s expected CY19 smartphone production at
260-270mn units. Huawei subsequently raised its CY19 production plan to as high as
300mn units inclusive of an inventory build-up in preparation for the 2020 Chinese New
Year holidays. By the time of our June survey, however, Huawei had cut its planned
production to around 240mn units in response to US sanctions. Huawei then briefly
reduced its planned production to around 210mn units. Most recently, its plan is reportedly

back up to 230-240mn units.

In CY17, Huawei’s quarterly smartphone production in CY17 was 32—-33mn, 35mn, 41mn,
and 46mn units in Jan—Mar through Oct-Dec. Its CY18 quarterly production was 40mn,
52mn, 57mn, and 56mn units, respectively.

As of June 2019, Huawei was expected to increase its CY19 quarterly production to 67mn
units in Jan—Mar and 75mn in Apr—Jun before throttling back to around 50mn in Jul-Sep
and around 45mn in Oct—Dec. As of September, these quarterly numbers have reportedly
been adjusted to 63mn, 70mn, 54mn and 48mn, respectively.

CY20 outlook

In September, Huawei will apparently inform its main component suppliers of its planned
CY20 production volume. It reportedly aims to increase its Chinese market share to 45%
in CY19 and to around 50% in CY20 basically to compensate for decreased exports.

After the US sanctions on Huawei were announced, its non-China market share
temporarily plummeted (particularly in developed Asia, Western Europe and Central &
Eastern Europe). Currently, its non-China market share appears to be in a recovery trend,
mainly in Europe (its Central & Eastern European market share is now even higher than
before the US sanctions).

In CY20, however, Huawei will likely be unable to use Google Mobile Services in its new
models. It will therefore have to continue selling existing models. If so, its products would
likely lose competitiveness. For P Series and Mate models in particular, Huawei
apparently plans to focus on domestic sales.

5G developments

Huawei has become even more aggressive on 5G. Its subsidiary HiSilicon has reportedly
ordered 165mn chips from foundries for CY20, up from 23—-24mn in CY19. With no new
LTE chipset in the pipeline, Huawei will have to use 5G chipsets in CY20 even in its LTE
models. While not all of the SoCs ordered from foundries will be used in 5G smartphones,
Huawei’s CY20 Honor, Nova, P Series, and Mate models are looking increasingly likely to
be 5G-compatible. We were told that Huawei could very well ship over 100mn 5G
handsets in CY20.
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Figure 38: Huawei’s global Mate, Honor, Nexus, Nova and P Series shipments

12 September 2019
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Nova 5 Series 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0
Others 114 158 105 144 111 202 147 165 153 151 160 237 168 156 156 158 137 187 153 150 196 188 624 701 638 62.7
Total SmartPhone 135 20.2 165 236 17.4 29.6 273 32.7 281 322 33.7 254 345 385 39.1 221 39.3 54.2 52.0 60.5 59.1 58.7 107.0 139.3 154.2 206.0
Flagship model 16% 22% 36% 39%| 36% 32% 46% 50%| 6% 53% 53% 48%) 51% 59% 60% 62%) 65% 66% 71% 75%| 67% 68% 2% 50% 59% 70%|

Source: IDC, Credit Suisse

Figure 39: Huawei: Smartphone shipments by

region region

Figure 40: Huawei: Smartphone market share by
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Figure 41: Huawei: Smartphone shipments by price Figure 42: Huawei: Smartphone shipment mix by

range price range
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Figure 43: Huawei’s smartphone specs (models announced in Jan-Jun 2018)

12 September 2019

Honor 7C

Y9 (2018)

Y7 Prime (2018)

Y7 Pro (2018)

Mate RS Porsche

P20 Pro

Design

Y6 (2018)

Honor 7A

Honor 10

Y5 Prime (2018)

Honor Play

Ani Mar 2018 Mar 2018 Mar 2018 Mar 2018 Mar 2018 Mar 2018 Mar 2018 Mar 2018 April 2018 April 2018 May 2018 May 2018 May 2018 May 2018 June 2018 June 2018
Release April 2018 April 2018 April 2018 April 2018 Mar 2018 April 2018 April 2018 April 2018 May 2018 April 2018 May 2018 May 2018 June 2018 May 2018 June 2018 June 2018
Height (mm) 1583 157.2 1563 1563 14856 1491 155 1529 152.4 1524 1496 145.1 1465 1465 1492 157.9
Width (mm) 767 753 6.7 6.7 72 708 739 725 7 3 72 737 709 709 78 743
Thickness (mm) 78 7.89 78 78 7.4 77 78 85 78 78 77 95 83 83 77 75
Weight (g 164 170 155 155 145 165 180 183 150 150 153 175 142 142 152 176
Display size (inch) 5.90 5.93 5.99 5.90 584 58 6.1 6 57 57 584 5 5.45 5.45 584 63
Display resolution (px) [ERZARELEN 1080 2160 720 x 1440 720 x 1440 1080x2280 | 1080x2244 | 1080x2244 | 1440 x2880 720 x 1440 720 x 1440 1080 x 2280 480x854 720 x 1440 720 x 1440 1080x2280 | 10802340
Display (ppi) 269 407 269 269 432 428 408 538 282 282 432 19 295 205 432 409
Display IPSLCD IPSLCD IPS LD IPSLCD LTPSIPSLCD | LTPSIPSLCD |  AMOLED AMOLED S-PS LCD IPS LD IPSLCD IPSLCD Leo Lco IPSLCD IPSLCD
[CUSPYUTTOMN Ducl 13MP+2MP | Dual 16MP+2MP | Dual 13MP+2MP | Dual 13MP+2MP | Dual 16MP+2MP | Dual 12MP+20MP T”’:“fpi‘;M’:; 2 T”':rPﬁM’:; 2 13MP Dual 13VP+2MP | Dual 16MP+24MP amP 13 WP 13MP Dual 13MP+2MP | Dual 16MP+2MP
Tfactor NA 220 NA NA 220 1816 L8/L62.4 1816024 NA 2.20 180 200 NA NA NA NA
cisssi NA NA NA NA NA 123" .7 1 NA NA NA NA NA NA NA NA
Pitch (um NA NA NA NA NA 155 NA NA NA NA NA NA NA NA NA NA
OIS(Y/N; N N N N N Y Y Y N N N N N N N N
Dual Camera (YIN) N Y Y Y Y Y ¥ (Triple) ¥ (Triple) N Y Y N N N N Y
Camera front) M Dual 13MP+2MP 8P smP 16 MP 24 WP 24P 24P 5MP 8P 24P 2mp 5MP s M’:é(sé’m;; 2 16MP 16MP
WiFig211 | WiFis21l | WiFigz1l | wiFisz1l | wiFisean | MRS | MCRBOZAL ) W g/::é)z | wims2a | wimsoa | gm'/:fz | wimsu | wimson | wimisoan | wimsoan | RS2
wifi blg/n, Wi-Fi blgin, Wi-Fi big/n, Wi-Fi big/n, Wi-Fi  |blgin, WiFi Direct, bandgwm‘Dlrecl bandi|F|vDuec\ o Wiri Direc,| D/ WirFi  lbigin, WiFi Diect,|, 3 VS TUEE | bigin, hotspot big/n, Wi-Fi big/n, Wi-Fi  [blg/n, WiFi Direct, b:"d ik
Direct, hotspot | Direct, hotspot | Direct, hotspot | Direct, hotspot hotspot hotepor notepor hotepor Direct, hotspot hotspot rotepor Direct, hotspot | Direct, hotspot hotspot Dirent bt
Bluetooth Bluetooth v4.2 | Bluetoothv42 | Bluetooh 4.2 | Bluetoothv4.2 | Bluetoothv42 | Bluetoohva2 | Bletoohvd2 | Bluetoohv42 | Bluetoothv42 | Bluetoothva2 | Bluetoohvd2 | Bluetoohv40 | Bluetoothv42 | Bluetoothv42 | Bluetoothvs2 | Bluetooth va.2
Octa-core (4:2.36 Octa-core (4x2.36| Octa-core (412.4 | Octa-core (4x2.4 | Octa-core (4x2.4 Octa-core (4xL.5 | Octa-core (4x2.4 Octa-core (4:2.36| Octa-core (42.4
CPU clock Octa-core 18 |GHz Corlex-AS3 &| Octa-core 14 | Octa-core 14 | GHz CortexAS3 &| Gz Cortex-A73 &| Gz Cortex-A73 &| GHz Cortex-A73 &| Quad-core 1.4 | GHz Cortex-AS3 & | GHz Cortex-A73 & Quad-core 11 | Quad-core 15 | Quad-core 15 |GHz Cortex-AS3 &| GHz Cortex-A73 &
“ GHz Cortex-AS3 [4x1.7 GHz Cortex-| GHz Cortex-AS3 | Ghz Cortex-AS3 |4xL.7 GHz Cortex- | 4418 GHz Cortex- | 4x1.8 Gz Cortex | 4x1.8 GHz Cortex- | GHz Cortex-AS3 | 4x1.2 GHz Cortex | 4x1.8 GHz Cortex-| Ghz Cortex-AS3 | GHz Cortex-AS3 | GHz Cortex-AS3 | 4x1.7 GHz Cortex: | 4x1.8 Gz Cortex-
AS3) AS3) AS3) A53) AS3) A53) AS3) AS3)
cPu SDM450 Kirin 659 MSMB937 MSMB937 Kirin 659 Kirin 970 Kirin 970 Kirin 970 MSMB917 MSMB937 Kirin 970 MT6737M MT6730 MT6739 Kirin 659 Kirin 970
GPU Core Adreno506 | Mai-T830MP2 | Adreno 505 Adreno505 | Mali-TB30MP2 | Mai-G72MP12 | Mal-G72MP12 | Mai-G72MP12 |  Adreno 308 Adreno 505 | Mai-G72 MP12 | Mali-T720MP2 | PowerVR GE8100 | PowerVR GES100| Maii-T830 MP2 | Mai-G72 MP12
NAND 326468 32064712568 3268 3268 64112668 12868 12668 256151268 1668 3268 641128 GB 8G8 1668 1668 641128 GB 64G8
microSD, upto | microSD, upto | microSD, upto | microSD, upto | microSD, up to microSD, upto | microSD, up to microSD, upto | microSD, upto | microSD, upto | microSD, upto | microSD, upto
Card slot 256 GB 256 GB 256GB  [256 GB (uses SIM NA NA NA 256 GB 256 GB NA 128G8 256 GB 256GB  |256 GB (uses SIM|256 GB (uses SIM
(dedicated slot) | (dedicated sio) | (dedicated siof) | (dedicated siof) 2slof) (dedicated slot) | (dedicated slof) (dedicated sot) | (dedicated siof) | (dedicated siof) 2 slof) 25lof)
DRAM 31468 31408 368 368 4ace 4c8 668 6c8 268 238 46 GB 168 268 268 408 416 B
Battery capacity 3000 4000 3000 3000 3000 3400 4000 4000 3000 3000 3400 2280 3020 3020 3000 3750
UsB20, Type-c | MEIOUSB A | METOUSBAOL, | 5m5 0, Type-c Tl e microusa 2.0, | USB20, Type-C
USB Connector microUSB v2.0 | microUSB 2.0 | microUSB20 | microUSBv2.0 | 1.0 reversible et s 10 reversible | microUSB V2.0 | microUSB v2.0 microUSB V2.0 | microUSB V2.0 | microUSB v2.0 ' | Lorewersible
reversible reversible connector, USB USB On-The-Go
connector connector connector
connector connector On-The-Go

Source: Company data, Credit Suisse estimates
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Figure 44: Huawei’s smartphone specs (models announced in Jul-Dec 2018)
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Figure 45: Huawei’s smartphone specs (models released in 2019)

Y7Pro (2019) Y7 Prime (2019) Pro (2019) Mate X nova de P30 Pro PSmart Z P20 lite (2019) novasi nova’s nova5 Pro novai Pro nova 5T

Jan 2019 Jan 2019 Feb 2019 Feb 2019 Mar 2019 Mar 2019 Mar 2019 Mar 2019 May 2019 May 2019 May 2019 Jue2019 | June 2019 June 2019 June 2019 July 2019 Aug 2019 Sep 2019
Release Jan 2019 Jan 2019 Feb201 | Bxp.Nov20l9 | Mar2019 Mer 2019 Apr 2019 Apr 2019 Apr 2019 May 2019 Juy 2019 Aug 2019 Juy 2019 June 2019 June 2019 June 2019 July 2019 Sep2019 Sep 2019
Height (mm) 1589 1569 1563 1613 1529 1552 1563 1491 158 1635 1746 1635 1591 1591 1574 1574 1561 1543 1635
" 783 (Folded),
Width (mm) 769 769 75 Lo nto) 727 34 75 74 734 73 854 73 759 759 7438 78 79 i 73
- 11 (Folded) , 5.4
Thickness (mm) 81 81 8 o) 4 8 8 76 84 88 82 88 83 83 73 73 83 8 88
Weight (g) 168 168 150 205 150 160 150 165 192 1968 2 1968 178 178 11 71 178 17 1635
Display size (inch) 626 626 609 8 615 621 600 61 647 659 72 659 64 64 639 639 626 626 659
POTHCOA]  720x1520 | 720x150 | 720x1560 | 2200x2480 | 1080x2312 | 1080x2340 | 7201560 | 1080x230 | 1080x2340 | 1080x2340 | 1080x2264 | 1080x2340 | 1080x2310 | 1080x2310 | 1080x2340 | 1080x2340 | 1080x2340 | 10802340 | 10802340
Display (ppi) 20 20 22 a a5 a5 % a2 a8 301 36 £ 3 3 a8 03 a12 a12 301
IPSLCD 1PSLCD IPSLCD AMOLED IPSLCD | LTPSIPSLCD | IPSLCD oLeD oLeD LTPS IPSLCD oLeD LTPSIPSLCD | LTPSIPSLCD | IPSLCD oLep oLeD LTPSIPSLCD | IPSLCD IPSLCD
Quad Tiiple Tiipk Quad Tiiple Quad Quad Quad Quad Quad Quad
Triple B3P o Dual 2MP+16MP | 40MP- ngP oM Trple | 16MP+BMP(UI Triple
[OPPYCOIN Dual 13vP+2\P | Dual 1akP2MP | 13MP ual 2P+ 120V 4
PHTOF camera | 24MP1EMP+2MP 3 3 o r [3 LGMPONPS2MP | ) oMP 2P | ide) 2VPH2MP | P42MP prowp 2w pop | HOVPHEMPRNE
180 180 180 182224 1824 NA 180 182224 | 162234 2418 182224 1824 182424 | 182424 | 18222424 | 18222424 | 182424 | 18222424 | 182424
NA NA NA 170 NA NA NA 174 1702714 NA 1702714 NA NA NA 2 2 2 231 2
IS Pitch (um) NA NA NA N N NA NA NA NA NA NA NA NA NA 08 08 08 08 08
OIS(YIN) N N N N N N N Y Y N Y N N N N N N N N
nera (YIN) v v N ¥ (Quad) ¥ (Tripe) Y (Tripk) N Y (Tripk) ¥ (Quad) Y ¥ (Tripk) ¥ (Tripk) ¥ (Quad) ¥ (Quad) ¥ (Quad) ¥ (@uad) Y (Quad) ¥ (Quad) ¥ (Tripk)
Motoized pop-up Motorized pop-up Motorized pop-up.
Camerafront) 18P 1P 8w N 2w 8MP 8P 2mp 2mp o 2ump s 1609 40P 2w 2mp 2mp 2mp B
Wi-Fi 80211
albighiac, dual-
wirg1l | wimsorit | wirigoprn | WRFISR2IL | WIRI0211 | WG | oo | WEFIS021L | WEFSO21L | WIFIS021L | WEFS21l | WEFS211 | WEFS21l | WEFSR21 | WERSR21 | WiRB21 | WiR82u | WiR82u | band Wi
i N | bomWir | bomyien | D, duk | abigiac, k| abigiiac,duak | B UL | abigiiac,duel | aighac, dua- | atigvc, duak- | abigiec, dua- | atigvc, duak | abighia, dak | aibigia, dak | abignec, dua- | aiigniac, dul- | aigivac,duek- | abighiac,duah- | Diec, hotspot -
! Dreet hooot | Dieet hospot | Direa hopor | e Wi band, Wik Diectband, wiFi Direct| 097t FE | band Wi-i | band WiFi |band, WiF Direct band, DLNA, Wi - band, Wi band, WiFi | band WiRi | band,WiFi | band WiFi | band WiRi | band,WiFi | STKALWIFi
oisp . hotspot NOISPOL | it hotspot hotspot hotspot “POSPOL | pirect, hotspot | Direct, hotspot hoispot | Fi Direct, hotspot | Direct, hotspot | Direct, hotspot | Direct, hotspot | Direct, holspot | Direct, hotspot | Direct, hotspot | Direct, hotspot | 802.11 bigin, Wi-
i Direct,hotspot -
STK-TLOO
Bluetooh 16,0, | Bletoot 42, | Bluelooth v4.2 Bueloo 5.0, | Bhuetoolh 5.0, Bluetooth 15,0, Bluetooth 5.0, Bluelooh 5.0, | Blueloo 5.0, Bluelooh 150,
. Blueooh .2, | Bluetooh vi2, | Bluetooth .2, g g " | Buewon a2, . ' | Buetoon .0, | Buetooin 0, | Buewon w2, g | Buetoon .0, | Buetoova2,
Bluetooth prsA pr oop e | A2DP,LE, apx | A2DP, LE, apx | A2DP, LE, apx | PUCBYEE | a20p, apo v, | A20p,apox v, | PLERINO | azo, apok i, | PLEDENO | azop, L, apix | PLEIN A | azop, L, apix | 2o, e, apx | E0TNR0 | oo, apex ko, | PE0TE
D o o LE LE LE HD o [ LE
Octacore (226 Octa-core (2.6 | Octa-core (226 Octa-core (226 Octacore (226 Octacore (226
(Grz CortexcAT6 &| Octa-core (4.2 | Octarcore (2.2 (Ghiz Cortex-AT6 & |GHz Cortex-AT6 &| Octa-Core (412.2 [GHz Cortex-AT6 & | Octa-core (4x2.2 | Octa-core (442.2 | Ociaxcore (2.2 | Octa-core (2:2.27 | GHz Cortex-A76 & |Octa-core (242.27 | GHz Cortex-AT6 &| Octa-core (412.2
U Octacore 18 | Ociacore18 | Quadcore20 | 20.92GHz  |Ghz CorlexAT3 &|GHz CorlexAT3 & Quadcore20 | 2d.92GHz | 2A.92GH |Gz CorleAT3&| 2.92GHz  |GHz CorlexAT &|GHz Corlex-AT3 &|Ghz CorlexAT3 &|GHz Corlex A6 & 2.92GHz  |GHz CortexAT6 & 24.92 Gz |GHz Cortex-AT3 &
GHz Cortex-AS3 | GHz CorlexAS3 | GHz CortexAS3 | CorlexAT6 & |47 Gz Cortex 4.7 Ghz Corex-| GHz CorfexAS3 | CorlexAT6& | CorexAT6& |47 GHz Cortexc| CorlexAT6& |47 Ghz Corex-|4.7 Ghz Corex | 4.7 Ghz Cortex-|  6xL88GHz | CorexA76& | 6A88GHz | CorlexAT6& |47 Ghz Corex
418 GHz Cortexc | AS3) 53) 4.8 GHz Cortex [40.8GHz Cortex: | AS3) |48 GHz Cortex | AS3) £53) £53) CorlexASS) |48 GHz Corex|  CortexASS) |48 Ghz Cortexe | AS3)
A55) £55) £55) £55) £55) £55)
Quacomm Quakomm
U SO0 SDMAS0 | Mediatek MTG761 [iSiicon Kirn 980) Hiscon Kirn 710) Hisiicon Kirn 710 | Mediatek MT6761 | iSicon Kirin 980|Hisiicon Kirn 980 - Hiscon Kirn ~{iSilcon Kirin 980|  Hisicon Kirin [ isicon Kirin 710| - Hisiicon Kirin | HiSicon Kirin 810HiSi Kirn 980 isiicon Kirin
Snapdragon 450 | Snapcragon 450 [ Helio A22 (12 nm)| (7 am) (12nm) (2rm)  |HeioA22(12om)|  (7nm) (7nm) 710F (120m) (7m) 710F (12.m) (12nm) 710F (12 nm) (7 m) (7om) (7nm) (7nm) 710F (120m)
(14nm) (14nm)
GPU Core Adreno506 | AdrenoS06 |PowerVR GESS20| Mai-GTMPLO | Mal-G1MP4 | Mai-GSLMPA Mali.G76 MP10 | Mai-GT6MP10 | Mali.GS1MP4 | MallGT6MPI0 | Mal-GSLMP4 | Mai.GS1MPA | Mai-GSLMP4 | Mal-GS2MPS | Mai-GT6MP10 | Mal-GS2MP6 | Mai-GT6MPI0 | Mal.GS1MP4
NAND 268 268 268 51268 2868 5128 GB 268 GAIL261256 GB | 12825651268 | 64GB 12868 GI128GB | 641288 2868 2868 225668 | 1261256 GB 12868 12868, UFS
NV (Nano NM (Nano NM (Nano NM (Nano M (Naro NM (Nano NM (Nano
microSD, upto | microSD, upto | microSD, up to microSD, upto | microSD, upto | microSD, up to microSD, up o | microSD, up 1o microSD, up 0 1
Card slot 512 GB (uses SIM|512 GB (uses SIM| 51268 emory), U0 11> G (uses SIM|512 GB (uses SM| 512 GB Memary), uplo | Memary), uplo | microSD, upto 1| Memary), up o, | microSD. upto 1 | “oce'cg(ycoc | 512 GB (uses mory), upto | Memory), upto | Memory), up to NA T8 (uses shared
oy o (ot sy |25508 (uses s[4 €5 (8 o (oo o | 25608 45es M| 25668 (uses ik ™ 25608 (uses ™ sored S o) | st Sy | 25608 uses | 25608 uses | 25608 (uses P,
2 2 2 shared SIM sloj) shared SIM sii) | shared SIM so) | shared SIM siof)
DRAM 368 3c8 3c8 8ce 4668 4cs 368 6/5G8 68C8 4cs 608 ace 4ce 6868 sc8 8c8 6/5c8 8c8 4/6/8 B
Bate 2000 2000 3020 500mAn 3300mAn 3400mAn 3020 A 3650 mAh 2200 mAn 2000 mAn 200 mAn 4000 mAh 4000 mah 000 mah 3500mAn 3500mAh 4000mAh 3T50mAn 2000mAn
y 20,TypeC 10 y y § 31, TypeC 10 . 20, Type-C 10 | 20, Type-C10 | 20, TypeC L0 | 20, Type-C 10 | 20, Type-CL0 | 20, Type-C 10 | 20, Type-C 10
NI s 20 | mross20 | micousazo | rome | /o8B | mns820 | oy | MO | Mo | P | ool | Fodge | et | et | este | este | weste | este | ieeste
S . o | comectr, use | s on-The-Go finid P Lo | comnector,uss | % | comectr, UsB | comectr, UsB | comectr, USB | comectr, USB | comectr, USB | comector, USB | comector, USB
on-The-Go On-The-Go OnTheGo | OnTheGo | OnTheGo | OnTheGo | OnTheGo | OnTheGo | OnTheGo

Source: Company data, Credit Suisse
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Figure 46: Huawei’s main models’ pricing trends

12 September 2019

Honor _ Serie

Mate & Nov 2015 3GB/32GB 509 € Honor June 2014 3GB/16GB 5MP 13MP 1,999RMB
Nov 2015 4GB/64GB 699¢€ June 2014 3GB/32GB smp 13mp 2,209RMB
Mate 9 Nov 2016 4GB/64GE 12MP+20MP 699¢€ June 2015 3GB/16GB aP 20MP 1,999RMB (China Mobile)
Mate 9 Nov 2016 6GB/256G8 12MP+20MP 1,395€ Porche Design Honor? June 2015 3GB/16GB amp 20MP 2,199RMB (China Telecom)
Mate 9 Pro Nov 2016 4GB/B4GB 12MP+20MP 644€ June 2015 3GB/BAGE amp 20mP 2,499RMB
Nov 2016 6GB/128GB 12MP+20MP 726€ Honors July 2016 3GB/32GB Y 12MP 1,999RMB
Mate10 Nov 2017 4GBI64GB 12MP+20MP 699¢€ July 2016 4GB/32GB sMP 12MP 2,200RMB.
Nov 2017 6GB/256GB 12MP+20MP 1,395¢€ Porche Design June 2017 1GB/64GB B 20MP+12MP 2,299RMB
Mate 10 Pro Nov 2017 6GB/128GB 12MP+20MP 799¢€ Honorg June 2017 6GB/64GB amp 20MP+12MP 2,699RMB
Mate RS “April 2018 6GB/256GB 20MP+20MP+8MP 1,695 € Porche Design June 2017 6GB/128GB awp 20MP+12MP 2,999RMB
April 2018 6GB/512G8 40MP+20MP+8MP 2,095€ Porche Design Dec 2017 4GB/32GB P 16MP+2MP 1,299RMB
Mate 20 Lite Sep 2018 6GB/64GB 20MP+2MP 379¢€ Honor 7X Dec 2017 4GB/BAGB amp 16MP+2MP 1,699RMB
Mate 20 Nov 2018 4GB/128GB 12MP+16MP+8MP 799¢€ Dec 2017 4GB/128GB amp 16MP+2MP 1,999RMB
Nov 2018 6GB/128GB 12MP+16MP+8MP 849¢€ Dec 2017 2GBI6AGB 13MP 16MP+20MP 2,699RMB
Mate 20 Pro Nov 2018 6GB/128GB 40MP+20MP+8MP 1,049€ Honor V10 Dec 2017 6GB/64GB 13mP 16MP+20MP 2,999RMB
Mate 20 X Nov 2018 6GB/128GB 40MP+20MP+8MP 899¢€ Dec 2017 6GB/128GB 13MP 16MP+20MP 2,999RMB
Mate 20RS Dec 2018 8GB/256GB 40MP+20MP+8MP 1,695€ Porche Design honor 7A ‘April 2018 2GB/32GB aP 13MP+2MP 799RMB
Dec 2018 8GB/512G8 40MP+20MP+8MP 2,095€ Porche Design April 2018 3GB/32GB amp 13MP+2MP 999RMB
Mate X Feb 2019 8GB/512GB 40MP+16MP+BMP+TOF 2299€ Honor 7C May 2018 3GB/32GB BP 13MP+2MP BI9RMB
Mate 20 X 5G May 2019 6GB/128GB 40MP+20MP+8MP NA GBP 999 May 2018 4GB/64GB amp 13MP+2MP 1,209RMB
Honor 10 May 2018 6GB/6AGB 24P 16MP+24MP 2,509RMB
Memory Rear camera Note May2018 6GB/128GB 2aMP. 16MP+24MP 2,999RMB
3GB/16GB 8P Honor 91 June 2018 4GB/64GB 16MP 13MP+2MP 1,399RMB
3GB/32GB avp 13wP 509¢€ June 2018 4GB/128GB 16MP 13MP+2VP 1,699RMB
paMax April 2015 3GB/32GB sMP 3P 549¢€ Honor Play June 2018 4GB/64GB 16MP 16MP+2MP 1,999RMB
April 2015 3GB/B4GE sMP 13wP 649 € June 2018 6GB/6AGE 16MP 16MP+2MP 2,399RMB
po Apr 2016 3GB/32GB aMP 12MP+12MP 599¢€ Honor 9N July 2018 4GB/64GB 16MP 13MP+2MP 1,399RMB
Apr 2016 4GB/B4GE BV 12MP+12MP 649¢€ July 2018 4GB/128GB 16MP 13MP+2MP 1,699RMB
P9 Plus May 2016 4GB/64GE awmp 12MP+12MP 749€ Aug 2018 6GB/64GB 13WP 16MP+24MP 2,799RMB.
P10 Feb 2017 4GBI64GB sMP 12MP+20MP 649¢€ Honor Note10 Aug 2018 6GB/128GB 13MP 16MP+24MP 3,199RMB
P10 plus Feb 2017 4GB/B4GE avp 12MP+20MP 699¢€ Aug 2018 8GB/128GB 13mP 16MP+24MP 3509RMB
Feb 2017 4GB/128GB amp 12MP+20MP 799¢€ Honor 8% Max Sep 2018 4GB/64GB EV 16MP+2MP 1,499RMB
P20 Lite Mar 2018 4GB/64GB 16MP 16MP+2MP 369¢€ Sep 2018 4GB/128GB amp 16MP+2MP 1,799RMB
P20 April 2018 4GB/128GB 24MP 12MP+20MP 649¢€ Honor 8X Sep 2018 4GB/64GB 16MP 20MP+2MP 1,399RMB
P20 Pro April 2018 6GB/128GB 24MP. 40MP+20MP+8MP 889¢€ Sep 2018 6GB/BAGE 16MP 20MP+2MP 1599RMB
P Smart Z May 2019 4GB/64GB 16MP 2MP+16MP 280€ Sep 2018 6GB/128GB 16MP 20MP+2MP 1,899RMB
Honor 8C Oct 2018 4GBI32GB avP 13MP+2MP 1.099RMB
Nova _Seri Memory Rear camera Oct 2018 4GB/64GB awp 13MP+2VP 1,399RMB
Nova Sep-16 3GB/32GB amMP 2MP 2,099RMB Nov 2018 6GB/128GB  16MP+2MP. 16MP+16MP+24MP 3,799RMB
Sep-16 4GB/B4GB avp 12mP 2,399RMB Honor Magic2 Nov 2018 8GB/128GB  16MP+2MP. 16MP+16MP+24MP 4,200RMB
NovaPlus Sep 2016 3GB/32GB amp 16MP 429EUR Nov 2018 8GB/256GB___16MP+2MP. 16MP+16MP+24MP 4,799RMB
Nova2 May 2017 3Gb/6AGE 20MP. 12MP+BMP 2,499RMB Nov 2018 4GB/6AGB 24MP 13MP+2MP 1,399RMB
NovazPlus May 2017 4GB/128GB 20MP 12MP+8MP 2,899RMB honor 10 Lite Nov 2018 6GB/64GB 24MP 13MP+2MP 1,699RMB
Nova2s Dec 2017 4GB/BAGB  20MP+2MP 16MP+20MP 2,699RMB Nov 2018 6GB/128GB 2aMP. 13MP+2MP 1,899RMB
Dec 2017 6GB/128GB___20MP+2MP. 16MP+20MP 2,999RMB
Nova3 Aug 2018 6GB/128GB  24MP+2MP 16MP+24MP 2,999RMB
Novasi Aug 2018 4GB/I128GB  24MP+2MP 16MP+2MP 1,999RMB
Aug 2018 6GB/6AGB __ 24MP+2MP 16MP+2MP 1,999RMB
Novad, Dec 2018 8GB/128GB 25MP. 48MP+16MP+2MP 3.999RMB
Novas June 2019 8GB/128GB 32MP 2BMP+16MP+2MP+2MP 2,799RMB
EESFE June 2019 8GB/128GB 32MP 48MP+16MP+2MP+2MP 2,999RMB
June 2019 8GB/256GB 32MP 4BMP+16MP+2MP+2MP 3,399RMB
(GUES] June 2019 6GB/128GB 24MP 24MP+8MP+2MP+2MP 1,999RMB
June 2019 8GB/128GB 24MP. 24MP+8MP+2MP+2MP 2199RMB
July 2019 6GB/128GB 32MP 48MP+8MP+2MP+2MP 2199RMB
Novasi Pro July 2019 8GB/128GB 32MP 4BMP+8MP+2MP+2MP 2,499RMB
July 2019 8GB/256GB 32MP. 4BMP+8MP+2MP+2MP 2,799RMB

Source: Company data, Credit Suisse
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Oppo: Flagship models struggling, sales sluggish in ASEAN region

Production volume trends

Production volume at Oppo totaled 100mn units in CY16, 105mn units in CY17, and
105mn units in CY18. Forecasts for CY19 were 105mn units as of the March survey, 110—
115mn units as of the June survey, and around 110mn units as of the current (September)
survey.

Quarterly production volume in CY17 totaled 23mn units in Jan—Mar, 25mn units in Apr—
Jun, 28mn units in Jul-Sep, and 28mn units in Oct-Dec. In CY18, quarterly production
volume was 27mn units in Jan—Mar, 29mn units in Apr—Jun, 27mn units in Jul-Sep, and
24mn units in Oct-Dec.

As of our June survey, planned production volume in CY19 was 25mn units in Jan—Mar,
30mn units in Apr=Jun, 31mn units in Jul-Sep, and 27mn units in Oct-Dec. As of our
current (September) survey, however, planned production volume is 25mn units in Jan—
Mar, 29mn units in Apr=Jun, 24mn units in Jul-Sep, and 32mn units in Oct-Dec.

Trends by model
Sales of flagship models remain anemic.

However, sales of low-end models are growing, and market share is expanding in places
like Thailand, Indonesia, the Philippines, and the Middle East & Africa. Oppo is recovering
market share in India.

In 5G handsets, Oppo launched the Reno 5G in May and is evidently asking chipset
vendors to start supplying single-chip SoCs from around December for its 2020 models.
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Figure 47: Oppo: Global shipments by model

Total Flagship 183 367 6.68 5.74 10.29 12.00 15.91 1533 13.45 16.42 16.40 .77 10.28 1314 1162 10.70 7.94 10.37 967 1792 5362 6103 4574
F series 0.00 0.00 0.00 00 119 146 218 270 228 295 2.06 295 2.62 2.98 237 235 231 277 000 000 753 1023 1032
F1 0.00 0.00 0.00 0.00 107 088 022 011 007 003 002 001 0.00 0.00 0.00 0.00 0.00 0.00 000 000 228 014 000
F1Plus 0.00 000 000 0.00 012 058 037 048 017 005 007 002 0.00 001 0.00 000 0.00 0.00 000 000 155 031 002
Fls 0.00 000 000 0.00 0.00 0.00 159 211 103 110 041 009 001 001 001 001 0.00 000 000 000 371 35 003
F3 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 143 120 024 0.08 003 002 001 0.00 001 000 000 000 287 013
F3Pls 0.00 000 000 0.00 0.00 0.00 0.00 0.00 011 033 036 013 010 001 0.00 00 0.00 000 000 000 000 082 011
Fs 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 150 134 046 028 014 0.04 006 000 000 000 150 222
F5 Youh 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 096 095 056 028 007 002 003 000 000 000 09 18
F7 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 014 191 083 061 014 009 000 000 000 000 348
Fo 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 079 124 111 0.08 000 000 000 000 203
FoPro 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 016 028 017 009 000 000 000 000 044
1 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 042 128 000 000 000 000 000
F11 Pro 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 040 111 000 000 000 000 000
Find series 015 004 006 001 0.00 0.00 000 000 000 0.00 0.0 0.00 0.00 020 072 062 031 013 758 027 001 000 154
Find 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
Find 3 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000
0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 024 000 000 000 000
Find 5 Mini 004 002 005 001 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 133 013 000 000 000
Find 7 007 001 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 181 008 000 000 000
Find 7 mini 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 175 000 000 000 000
Find 7a 004 001 001 0.00 0.00 0.00 000 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 047 006 001 000 000
Find Clover 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 019 000 000 000 000
Find Gemini 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000
Find Gemini Plus 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
Find 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000
Find Melody 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
Find Mirror 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 044 000 000 000 000
Find Muse 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 090 000 000 000 000
Find Piano 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000
Find Way 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 000 003 000 000 000 000
Find Way S 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 041 000 000 000 000
Find X 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 072 062 031 013 000 000 000 000 154
R series 167 363 662 573 910 1062 1374 1262 1116 13.47 1434 1162 7.6 997 853 7.73 531 249 200 1765 4608 5080 3380
RL 092 134 046 034 045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 103 305 045 000 000
RIL 002 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 099 003 000 000 000
RIC 086 127 043 034 044 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 29 044 000 000
RIK 002 002 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 004 000 000 000
RIL 001 001 000 0.00 0.00 0.00 000 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 004 003 000 000 000
1x o. 0.00 o

0. 0.00

0. 0.00
i 0.0 5. 7.72 0.0 0.0 .00 | 0.0 0.0 .0 D | D 0008 000

459
RY Lite 001 000 008 012 014 0.08 002 001 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 027 001 000
R7 Plus. 001 000 122 150 086 042 028 001 0.00 000 000 0.00 0.00 0.00 0.00 0.00 000 19 001 000
R7s 0.00 000 003 073 213 044 025 005 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 33 005 000
RO 0.00 0.00 0.00 0.00 0.93 1216 519 082 011 0.0 0.00 0,00 0.00 0.00 0.00 000 000 2725094 000
RO 0.00 0.00 000 0.00 093 10,04 4.86 073 0.09 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 2450 082 000
RO Plus 0.00 0.00 0.00 0.00 0.00 122 033 0.09 002 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 267 012 000
0.00 0.00 0.00 0.00 0,00 0.00 6.56 1027 1062 257 065 0,08 0,03 0.00 0.00 0.00 0.00 656 2411 011
0.00 0.00 0.00 0.00 0.00 0.00 529 916 9.07 198 0.46 0.03 0.01 0.00 0.00 0.00 0.00 529 2067 004
RIS Plus 000 000 000 0.00 000 000 127 110 155 059 020 005 002 000 000 000 000 127 345 007
RIL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 272 1177 7.38 079 0.00 0.00 0.00 0.00 0.00 000 2187 088
RIL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 242 968 611 050 0.04 0.00 0.00 0.00 0.00 000 1821 05
R11Pius 0.00 000 000 0.00 000 000 000 0.00 030 2,00 127 028 004 000 000 0.00 0.00 000 366 033
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.79 497 151 0.46 0.00 0.00 0.00 000 379 69
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 313 347 075 015 0.00 0.00 0.00 000 313 437
R11s Plus 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 000 0.00 066 150 076 032 0.00 0.00 0.00 000 066 257
RI5 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.0 0.00 182 834 475 215 124 057 000 000 1707
RIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 182 817 458 059 0.00 0.00 000 000 1516
RIS 0.00 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 147 115 053 000 000 147
RIS Neo 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 001 0.00 001 001 000 000 001
RIS Pro 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 018 017 0.08 008 003 000 000 042
RI7 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 331 5.58 4.07 192 000 000 889
RI7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 331 437 285 L4l 000 000  7.68
RI7 Neo 0.00 000 000 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000
R17 Pro 0.00 000 000 0.00 000 000 000 0.00 0.00 000 000 000 000 000 120 122 051 000 000 120
Reno Series 000 000 000 000 000 0.00 000 000 000 000 0.00 0.0 0.00 0.00 0.00 000 498 000 000 000
Reno 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 a7 000 000 000
10 0.00 000 000 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 086 000 000 000
Reno 10x Zoom 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 014 000 000 000
Reno 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 001 000 000 000
Reno 7 000 0.00 0.00 0.00 0.00 000 000 000 000 0.00 0.00 0.00 0.00 000 000 000 000 044 000 000 000

4268 0978 11170 11331
a2%  54% 5%  40%

“Total T X i X X
Flagship model 25% 8% 59% 40% 52% 53% 62% 9% 52% 59% 5% 54% a2% a5% 39% 36% 3% 35%

Source: IDC, Credit Suisse

Figure 49: Oppo: Smartphone market share by
Figure 48: Oppo: Smartphone shipments by region region
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Figure 50: Oppo: Smartphone shipments by price

12 September 2019

Figure 51: Oppo: Smartphone shipment mix by
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Figure 52: Oppo: Smartphone specs (Jan=Jun 2018 models)

12 September 2019
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Battery capacity

USB Connector

A71 (2018)

Al

R15 Dream Mirro

Find X Lamborghini

Bluetooth v4.2

Bluetooth v4.2

Bluetooth v4.2

Bluetooth v4.2

Bluetooth v5.0

Bluetooth v4.2

Bluetooth v4.2

Bluetooth v4.2

Bluetooth v4.2

Bluetooth v5.0

R15 Edition F7 A3 Realme 1 F7 Youth Find X Edition
Jan 2018 Feb 2018 Mar 2018 Mar 2018 Mar 2018 Mar 2018 April 2018 May 2018 May 2018 June 2018 June 2018
Jan 2018 Feb 2018 Apr 2018 Apr 2018 Apr 2018 April 2018 May 2018 May 2018 June 2018 July 2018 Aug 2018
150.5 148.1 150.5 155.1 155.3 156 156 156.5 156.5 156.7 156.7
731 73.8 731 75.2 75 753 753 75.2 75.2 74.2 74.2
7.7 7.6 7.7 7.4 7.5 7.8 7.8 7.8 7.8 9.6 9.6
143 137 143 175 175 158 159 155 155 186 186
57 52 5.7 6.28 6.28 6.23 6.2 6 6 6.42 6.42
720 x 1440 720 x1280 720 x 1440 1080 x 2280 1080 x 2280 1080 x 2280 1080 x 2280 1080 x 2160 1080 x 2160 1080 x 2340 1080 x 2340
282 282 282 401 401 405 405 402 402 401 401
IPS LCD IPS LCD S-IPS LCD AMOLED AMOLED LTPS IPS LCD LTPS IPS LCD IPS LCD LTPS IPS LCD AMOLED AMOLED
13 MpP 13 MP 13 MpP Dual 16 MP +5 MP Pual 16 MP +20 MP| 16 MP 16 MP 13 MP 13 MpP Pual 16 MP + 20 MPPual 16 MP +20 MA
22 22 22 17/2.2 17 18 18 22 22 20/2.2 20/22
NA 1/3" 1/3" 1/2.6" 1/2.6",1/2.8" NA NA NA NA NA NA
NA 112 112 1.22 1/1.22 NA NA NA NA NA NA
N N N N N N N N N Y Y
N N N Y Y N N N N Y Y
3MP 5MP 8 MP 20 MP 20 MP 25 MP 8MP 8MP 8MP Rlotolizedioorgn][[RCtorzedlboetii
25 MP 25 MP
Wi-Fi 802.11
a/b/g/n, dual- Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 WiFi 802.11 Wi-Fi 802.11 Wi-Fi 802.11
band, WiFi Direct, b/e/n, WiFi D [ b//n, WicFi D ot a/b/g/n/ac, dual- | a/b/g/n/ac, dual- /ble) WF b/g/n/ac, dual- b/e/n, WiFi D | brg/n, wiFi D ¢ a/b/g/n/ac, dual- | a/b/g/n/ac, dual-
-Fi Dir n, Wi-| r n, WiFi Di
hotspot 8/n, Wi Direct, » W BITECH | pand, WiFi Direct, | band, WiFi Direct, | 2/ /8™ Wi 1 pan g wiri Direct, | /8/M Wi Direct » WIFIDITECL | 1y and, WiFi Direct, | band, WiFi Direct,
hotspot hotspot Direct, hotspot hotspot hotspot
Bluetooth 4.2, hotspot hotspot hotspot hotspot hotspot
A2DP, LE

Bluetooth v5.0

Octa-core 2.5 GHz

Octa-core 1.8 GHz

2.5GHz Quad Core
Cortex-A53 +

Octa-core (4x2.0
GHz Cortex-A73 &

Octa-core (4x2.2
GHz Kryo 260 &

Octa-core (4x2.0
GHz Cortex-A73 &

Octa-core (4x2.0
GHz Cortex-A73 &

Octa-core (4x2.0
GHz Cortex-A73 &

Octa-core (4x2.0

GHz Cortex-A73 &

Octa-core (4x2.8

GHz Kryo 385 Gold

Octa-core (4x2.8
GHz Kryo 385 Gold

Cortex-A53 Cortex-A53 1.65GHz Quad | 4x2.0 GHz Cortex- | 4x1.8 GHz Kryo | 4x2.0 GHz Cortex- | 4x2.0 GHz Cortex- | 4x2.0 GHz Cortex- | 4x2.0 GHz Cortex- | & 4x1.7 GHz Kryo | & 4x1.7 GHz Kryo
Core Cortex-A53 A53) 260) A53) A53) A53) A53) 385 Silver) 385 Silver)
MT6763T Helio MT6763T Helio . - . . .
P23 SDM450 P23 MT6771 Helio P60 SDM660 MT6771 Helio P60 | MT6771 Helio P60 | MT6771 Helio P60 | MT6771 Helio P60 SDM845 SDM845
Mali-G71 MP2 Adreno 506 Mali-G71 MP2 Mali-G72 MP3 Adreno 512 Mali-G72 MP3 Mali-G72 MP3 Mali-G72 MP3 Mali-G72 MP3 Adreno 630 Adreno 630
32GB 16GB 64GB 128 GB 128 GB 64/128GB 128 GB 32/64/128 GB 64 GB 256 GB 512GB
up to 256 GB t0 256 GB ( t0 256 GB (i up to 256 GB to 256 GB to 256 GB to 256 GB
. up to uses |up to uses . up to upto upto
dedicated slot dedicated slot
upto2s668 | )| wrwses SIM 2 slot) sMasot) | ' | (cedicatedslot) | (dedicated sot) | (dedicated siot) NA NA
3 GB(India only),
3/4GB 2GB 4GB 6GB 6 GB 4/6 GB 4GB 3/4/6 GB 4GB 8GB 8GB
3180mAh 3000mAh 3180 mAh 3450 mAh 3400 mAh 3400 mAh 3400mAh 3410mAh 3410mAh 3730mAh 3400mAh

microUSB 2.0, USB

microUSB 2.0, USB

2.0, Type-C1.0

. . . microUSB 2.0, USB | microUSB 2.0, USB | microUSB 2.0, USB | microUSB 2.0, USB reversible reversible
microUSB v2.0 microUsB v2.0 microUSB v2.0
On-The-Go On-The-Go On-The-Go On-The-Go On-The-Go On-The-Go connector, USB On-|connector, USB On-|
The-Go The-Go

2.0, Type-C 1.0

Source: Company data, Credit Suisse
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Figure 53: Oppo: Smartphone specs (Jul-Dec 2018 models)

A5 A3s F9 Pro (F9) R17 R17 Pro A7x K1 R17 Neo R15x A7
Announce July 2018 July 2018 Aug 2018 Aug 2018 Aug 2018 Sep 2018 Oct 2018 Nov 2018 Oct 2018 Nov 2018
Release July 2018 July 2018 Aug 2018 Aug 2018 Nov 2018 Sep 2018 Oct 2018 Nov 2018 Nov 2018 Nov 2018
Height (mm) 156.2 156.2 156.7 157.5 157.6 156.7 158.3 158.3 158.3 155.9
Width (mm) 75.6 75.6 74 74.9 74.6 74 755 755 755 75.4
Thickness (mm) 8.2 8.2 8 75 79 8 74 74 74 8.1
Weight (g) 168 168 169 182 183 169 156 156 156 168
Display size (inch) 6.2 6.2 63 6.4 6.4 6.3 6.4 6.41 N 6.2
Display resolution (px) 720 x 1520 720 x 1520 1080 x 2340 1080 x 2280 1080 x 2340 1080 x 2340 1080 x 2340 1080 x 2340 1080 x 2340 720 x 1520
Display (ppi) 271 271 409 394 402 409 402 402 402 271
Display IPS LCD IPS LCD LTPS IPS LCD AMOLED AMOLED LTPS IPS LCD Super AMOLED Super AMOLED Super AMOLED IPS LCD
Camera (main) Dual 13MP +2 MP | Dual 13MP +2 MP | Dual 16MP +2MP | Dual 16MP +5 MP |Dual 12MP + 20MP| Dual 16MP+2MP | Dual 16MP+2MP | Dual 16MP+2MP | Dual 16MP+2MP | Dual 13MP+2MP
f factor 2.2/24 2.2/24 1.8/2.4 18 1.5-2.4/2.6 1.8/2.4 1.7/2.4 1.7/2.4 17 2.2/2.4
CIS size NA NA NA 26 255 31 28 28 28 NA
CIS Pitch (um) NA NA NA 1.22 14 1 112 112 112 NA
OIS(Y/N) N N N N Y N N N N N
Dual Lens (Y/N) Y Y Y Y Y Y Y Y Y Y
Camera (front) 8 MP 8 MP 25 MP 25 MP 25 MP 16 MP 25 MP 25 MP 25 MP 16 MpP
WiFi 802,11 WidFi 802,11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 WiFi 802.11 b/g/ Wi-Fi 802.11 WIFi 802,11
b/ /I \;\/'F‘ D o | b/ /I \;V'F' D N a/b/g/n/ac, dual- | a/b/g/n/ac, dual- | a/b/g/n/ac, dual- |a/b/g/n, dual-band,| a/b/g/n/ac, dual- ! \IN'F' D ctg m a/b/g/n/ac, dual- /lla/gll WF
&/, VI Direct, | b/8/n, WIFLOIEEL | band, WiFi Direct, | band, WiFi Direct, | band, WiFi Direct, | WiFi Direct, | band, Wii Direct, "MOWECl | band, WiFi Direct, | 2/>/8/M Y
hotspot hotspot hotspot Direct, hotspot
hotspot hotspot hotspot hotspot hotspot hotspot
Bluetooth Bluetooth v4.2 Bluetooth v4.2 Bluetooth v4.2 Bluetooth v4.2 Bluetooth v5.0 Bluetooth v4.2 Bluetooth v5.0 Bluetooth v5.0 Bluetooth v5.0 Bluetooth v4.2

Octa-core (4x2.0 Octa-core (2x2.0 Octa-core (2x2.2 Octa-core (4x2.0 Octa-core (4x2.0 Octa-core (4x2.0 Octa-core (4x2.0
Octa-core 1.8 GHz | Octa-core 1.8 GHz | GHz Cortex-A73 & | GHz 360 Gold & GHz 360 Gold & | GHz Cortex-A73 & | GHz Kryo 260 & GHz Kryo 260 & GHz Kryo 260 & | Octa-core 1.8 GHz

CPU clock
Cortex-A53 Cortex-A53 4x2.0 GHz Cortex- 6x1.7 GHz Kryo 6x1.7 GHz Kryo 4x2.0 GHz Cortex- 4x1.8 GHz Kryo 4x1.8 GHz Kryo 4x1.8 GHz Kryo Cortex-A53
A53) 360 Silver) 360 Silver) A53) 260) 260) 260)
CPU G SDM450 SDM450 MT6771 Helio P60 SOM710 SDM710 MT6771 Helio P60 S S:MGSOGGO S S:MGSOGGD S S:MGGOGGD S S:M450450
I
ore elio Snapdragon 670 (12 nm) napdragon napdragon napdragon napdragon
(14 nm) (14 nm) (14 nm) (14 nm)
GPU Core Adreno 506 Adreno 506 Mali-G72 MP3 Adreno 615 Adreno 616 Mali-G72 MP3 Adreno 512 Adreno 512 Adreno 512 Adreno 506
NAND 64 GB 16 GB 64 GB 128 GB 128 GB 128 GB 64 GB 128 GB 128 GB 32/64 GB
icroSD, to 256 | microSD, to 256
Card slot microSD, up to 256 [microSD, up to 256 | microSD, up to 256 mzr;( " upSIlCI N mero( ’ upSIll\;I N microSD, up to 256 NA microSD, up to 256 NA microSD, up to 256
ard siof GB GB (dedicated slot) | GB (dedicated slot) uslesr) us‘est) GB (dedicated slot) GB GB (dedicated slot)
slof slof
DRAM 4GB 2GB 4/6 GB 8GB 8GB 4GB 4/6 GB 4GB 6GB 3/4GB
Battery capacity 4230mAh 4230mAh 3500mAh 3500mAh 3700mAh 3500mAh 3600mAh 3600mAh 3600mAh 4230mAh
3.1, Type-C 1.0
USB Connector microUSB 2.0, USB | microUSB 2.0, USB | microUSB 2.0, USB | microUSB 2.0, USB reversible microUSB 2.0, USB | microUSB 2.0, USB | microUSB 2.0, USB | microUSB 2.0, USB | microUSB 2.0, USB
On-The-Go On-The-Go On-The-Go On-The-Go connector, USB On- On-The-Go On-The-Go On-The-Go On-The-Go On-The-Go
The-Go
Source: Company data, Credit Suisse
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Figure 54: Oppo

: Smartphone specs (2019 models)

12 September 2019

F11Pro ASs (AXSs) Reno 10x z00m Reno 56 Reno2Z Renoz F
Announce Mar 2019 Mar 2019 Mar 2019 April 2019 April 2019 April 2019 April 2019 April 2019 April 2019 May 2019 May 2019 May 2019 Aug 2019 Aug 2019 Aug 2019
Release Mar 2019 Mar 2019 Apr 2019 May 2019 May 2019 April 2019 June 2019 May 2019 April 2019 May 2019 May 2019 June 2019 Exp.5ep2019 | Exp.Nov2019 | Exp.Sep 2019
Height (mm) 1613 1613 1559 1559 1545 1566 162 162 162 162 1612 1573 N/A N/A N/A
Width (mm) 76.1 76.1 75.4 754 7338 743 772 772 761 76.1 76 749 N/A N/A N/A
Thickness (mm) 88 88 82 82 84 9 93 93 83 83 94 91 N/A N/A N/A
Weight (g) 190 190 170 170 170 185 210 215 190 190 191 186 N/A N/A N/A
Display size (inch) 65 653 6.2 62 6.1 64 66 66 653 653 65 64 ) 653 65
bisplay resolution (p) 1080 %2340 1080 %2340 7201520 720x1520 720 x1560 1080 %2340 1080 %2340 1080 %2340 1080 x 2340 1080 %2340 1080 %2340 1080 % 2340 1080 %2340 1080 x 2340 1080 x 2400
Display (ppi) 397 395 271 271 282 402 387 390 395 395 39 403 395 395 405
Display LTPS IPSLCD LTPS IPSLCD S4PSLCD SPS LCD PS LD AMOLED AMOLED AMOLED LIPS IPS LD LTPS IPSLCD AMOLED AMOLED AMOLED AMOLED AMOLED
ORI cuciconois | Dudourinp | Duriapows | owizoMoe | 8MP | Dudoupesup | samisrensore | sauPeramcope | Dit15MBeoM. | Cusa9MPIaMP | Dusk1oupeanp | v s |VESISHPNPS QP | T
13MPssMP 13MP4EMP 8MP+2MP
ffactor 18/24 18/24 22/24 2224 22 17/24 17/30/22 17/3.0/22 1824 17/24 17/24 17/24 17/22 18/22 17/24/22/24
cissize 23/ 20/50 NA NA 32 2 2 2 NA 2 28 2 20032 2332 20/34/3.2
Cis Pitch (um) 08/1.12 08/112 NA NA 14 08 08 08 NA 08 112 08 08 NA 08
oIs(Y/N) N N NA NA NA NA ¥ (oual) ¥ (oual) NA NA NA NA v v Y
Dual Lens (Y/N) M Y Y M N M Y (Triple) ¥ (Triple) Y M M M Y (Quad) Y (Quad) Y (Quad)
(ST LSl Motorized pop-up 16 MP. 16 MP smP 16MP 5MP Mm‘"]i’:dm‘;""'”p MM"':I:"M::”'"” M"m'li’:;z"'*"p 16MP 16 MP M"‘“’;’:&‘:’"“" 2Mp Mo;so ;:nx:‘,’v;;.:,up Mal‘so ”nnl:?;zo;,up Mi‘:;:;df;’.zo.:,w
26mm (wide) | 26mm (wide) | 26mm (wide)
WicFi 802,11 Wicki 802,11 802.11 WicFi 802,11 Wiki 802,11 802.11 Wicki 802,11 802.11 WicFi 802,11 Wicki 802,11

Wi-Fi 802.11 a/b/g/n/ac, | Wi-Fi 802.11 a/b/g/n/ac,

|Wi-Fi 802.11 b/g/n, |Wi-Fi 802.11 b/g/n,

WiFi 802.11 b/g/n,

a/b/g/n/ac, dual-

a/b/g/n/ac, dual-

wi
a/b/g/n/ac, dual-

a/b/g/n/ac, dual-

a/b/g/n/ac, dual-

a/b/g/n/ac, dual- | a/b/g/n/ac, dual-

a/b/g/n/ac, dual-

a/b/g/n/ac, dual-

a/b/g/n/ac, dual-

Wi d‘“"m:"’! w\: Direct, d“"m:"’! w\: Direct, Wr‘m'“"e:t’ W;F‘(D"E:" hotspot band, Wi Direct, | band, WIfi Direct, | band, Wifi Direct, | band, Wifi Direct, | band, Wifi Direct, | band, Wifi Direct, | band, Wifi Direct, | band, Wi-Fi Direct, | band, Wi-Fi Direct, | band, Wi-Fi Direct,
otsp otsp po! otspof hotspot hotspot hotspot hotspot hotspot hotspot hotspot hotspot hotspot hotspot
Bluetooth Bluetooth v4.2 Bluetooth v5.0 Bluetoothvaz | DUStoovd2 | Bluetoothvd2, Az‘aDI;e:z“DD;hL‘E/S u}x Azgn‘:ﬂst:;hl‘és D’xx AZBD“;E!EDD:"'LES ﬂvtx Bluetoothva2, | Bluctooth vi.2, | Bluetooth v5.0, Azgu‘:g::;hl‘és D’xx 5.0, A20P, LE 5.0, A20P, LE 5.0, A20P, LE
uetoo Juetooth va. luetooth vS luetooth va. 0P e aoom, 1t L 2p , EDR, LE, apt , EDR, LE, ap! aaop, 1t a0, LE A0 LE , EDR, LE, apt .0, A20, , AZDP, , A2DP,
Octa-core (1x2.84 | Octa-core (12,84
Octa-core (4x2.3 | Octa-core (4x2.3 Octa-core (2xz.2 | Octcore (1x cta-core (1 Octa-core (4x2.1 | Octa-core (4x2.1 | Octa-core (222 | Octacore (2x2.2 | Octa-core (2x2.2 | Octa-core (4x2.1 | Octa-core (2x2.2
Octarcore (b2 1 Gz Octacore (b2 16Hz | 51, Cortex-AS3 & | GHz Cortex-AS3 & | Octa-core 2.0 GHz | Ghz Kryo 360 Gold | o112 V0 485 & | GHeKVO U85 & 1 5, oo p73 g | GHz Cortex-A73 & | GHz Kiyo 360 Gold | GHz Cortex-ATS & | GHz Cortex-A7S & | GHa CortexA73 & | GHz Kryo 470 Gold
CPU clock ConeaTI B 4206H: | ComeeaTasb20GH: | R e | Wb oo | B242GHetve | 3aazehzkyn | o1 Gt oyo | ox20 G ot | 6100 G Cortex. | 420 G orte. | & 6x18 Gz K
CortexAs3) CortexAs3) BN R e Seosiven | 48 RaxLEGH | assaadaci | B0 RIS BERLC O A T T e ey s | arosien
Kryo 485) Kryo 485)
Qualcomm Qualcomm Qualcomm Medintek Megiatek Qualcomm Medintek Qualcomm
U Meciatek Helio P70 (120m)| Mictatek Helio P70 (120 | ME8Eek MTE765 | Medistek MTG765 | Mediatek MT6762 | SDM710 SOMBSS SOMBSS [Vt B SOM710 | Medistek MT6779 | Mediatek MTe779 | et SOM730
ore. ediatek Helio nm)| Mediatek Helio "™ Helio P35 (12nm) | Helio P35 (12nm) | Helio P22 (12 nm) |  Snapdragon 710 | Snapdragon 855 (7 | snapdragon 855 (7 elio 0| Snapdragon 710 | Helio P90 (12 nm) | Helio P90 (12 nm) el | shapdragon 7306
$70 (120m) $70 (12nm) $70 (120m)
(10 nm) nm) nm) (10 nm) (8nm)
GPU Core Mali-G72 MP3 Mali-G72 MP3 PowerVR GE8320 | PowerVR GE8320 | PowerVRGEB320 | Adreno 616 Adreno 640 Adreno640 | Mali-G72MP3 | MaliG72 MP Adreno 616 | PowerVR GM9446 | PowerVR GM9446 | Mali-G72 MP3 | Adreno 618
NAND 64/128 GB 64/128 GB 64.GB 64.G8 3268 128/256 GB 128/256 GB 256 GB 12868 12868 64/128 GB 128/256 GB 256 GB 12868 256 GB
oS, up to 256 | microSD, up to 256 |microSD, up o 256 mIcroSD, Upto. | microSD, Wpt0256| L o256 microSD, up to 256 |microsD, up to 256 | microSD, up to 256
Cardslot NA NA NA 256GB (uses | GB (uses shared NA NA B (uses shared | GB (uses shared | GB (uses shared
B 8 (dedicated slot) | 6B (dedicated slot) 8 B
shared SIM slot) SIM slot) SIM slot) SIM slot) SIM slot)
DRAM 668 /668 368 4GB 208 6/8GB 6/8G8 868 4/6GB 668 6/8GB 6/8G8 868 868 808
Battery capacity 4000mAh 4000mAh 4230 mAh 4230 mAh 4000mAh 3765mAh 4065mAh 4065mAh 4020mAh 4020mAh 3765mAh 4035mAh 4000mAh 4000mAR 4000mAh
Type-C 10 Type-C 1.0 TypeC10 20, Typec 10 Type-C 10 TypeC 10 Type-C10 Type-C 10
2.0, Type-C 1.0 reversible microUSE 2.0, USB | microUSB 2.0, USB | microUsB 2.0, Use | reversible reversible reversible | microUSB 2.0, USB | microUs 2.0, Uss |~ ¥ reversible reversible reversible reversible
USB Connector microUSB 2.0 reversible
connector, USB On-The-Go On-The-Go On-The-Go OnTheGo |connector, USB O , USB Oy ,UsBOn-|  On-The-Go On-The-Go T |connector, usB 0 , USB O) , USB O , USB On-
The-Go The-Go The-Go The-Go The-Go The-Go The-Go

Source: Company data, Credit Suisse

Figure 55: Oppo: Prices for core smartphone models

Front camera
16MP. 13MP 2,799RMB R7Plus May 2015
16MP+8MP 13MP 2,108RMB s Oct 2015
16MP+8MP 16MP 3,269RMB Oct 2015
20MP 16MP NIA 19,990Rs Dec 2015
R7s Plus
= 25MP 16MP. NIA 21,990Rs Dec 2015
25MP 16MP NIA 26,990Rs R9 Mar 2016
F9 (F9 Pro) 25MP 16MP+2MP NIA 25,990RSs ROPlus Mar 2016
F11 16MP. 48MP+5MP NIA 19,990Rs Mar 2016
F11Pro 16MP 48MP+5MP. NIA 24990Rs RIS Oct 2016
ROs Plus Oct 2016
RIL June 2017
Rear camera R11 (Red) June 2017
SMP M 1,799RMB R11Plus June 2017
A33 SMP 8MP 1,399RMB R11S Oct 2017
A59 June 2016 3GB/32GB 8MP 13MP 1,799RMB R11S Plus Nov 2017
A37 June 2016 2GB/16GB SMP 8mMP 1,299RMB RIS “April 2018
As7 Nov 2016 3GB/32GB 16MP 13MP 1,599RMB RIS DME April 2018
A39 Mar 2017 3GB/32GB SMP 13MP 1,799RMB April 2018
AT July 2017 4GB/64GB 16MP 13MP 2,199RMB R ‘Aug 2018
ATL Sep 2017 3GB/16GB SMP 13MP NIA MYR8S8/PHPS,990 Aug 2018
AT3 Dec 2017 4GB/32GB 16MP 13MP 1,699RMB R15x Oct 2018
83 Jan 2018 4GB/32GB 8MP 13MP 1,399RMB RX17 Pro Nov 2018
A71(2018) Feb 2018 2GB/16GB SMP 13MP NIA 5,990THB RX17 Neo Nov 2018
AL April 2018 4GB/64GB 8MP 13MP 1,499RMB
a3 May 2018 4GB/128GB 8MP 16MP 2,099RMB Find series. Release Date
A3s July 2018 2GB/16GB 8MP 13MP+2MP NIA INR 10,990 Find 7. May 2014
5 July 2018 4GBI6AGB 8MP 13MP+2MP 1,500RMB June 2018
ATX Sep 2018 4GB/128GB 16MP 16MP+2MP 1,999RMB Find X June 2018
AT Nov 2018 4GBI6AGB 16MP 13MP+2MP 1,599RMB June 2018
ATn April 2019 4GB/64GB 16MP 13MP+2MP NIA Rs 12,990
ALk April 2019 2GB/32GB SMP aMP NIA Rs 8,200 Reno series Release Date
A9 April 2019 6GB/128GB 16MP 16MP+2MP NIA Rs 18,790 April 2019
A9 May 2019 6GB/128GB 16MP 48MP+2MP. NIA Rs 20,290 Reno April 2019
April 2019
“April 2019
Reno 10x Zoom April 2019
April 2019
Reno 56 “April 2019
May 2019
Renoz May 2019
Reno2 Aug 2019
Reno2Z Aug 2019
Reno2 Aug 2019

ory
3GB/16GB
3GB/32GB 8MP 13mP 2,999RMB
4GBI32GB 8MP 13MP 2,598RMB’ China Mobile 4G
4GBI32GB 8MP 13mP 2,799RMB Al carriers
6GB/6AGE 8MP 13vP 2,999RMB China Mobile 4G
6GB/6AGE 8MP 13mP 3,299RMB Al carriers
4GB/6AGE 13MP 16MP. 2,799RMB’
4GBI6AGE 16 MP 16MP 2,998RMB
4GB/128GB 16 MP 16MP 3,298RMB
4GB/6AGB 16 MP 16MP 2,799RMB’
6GB/6AGB 16 MP 16MP 3,499RMB
4GB/6AGB 20 MP 20MP+20MP 2,999RMB’
4GB/6AGE 20MP 20MP+20MP 3,199RMB
6GB/6AGE 20MP 20MP+20MP 3,699RMB
4GB/6AGE 20MP 16MP+20MP 2,999RMB
6GB/6AGE 20MP 16MP+20MP 3,699RMB
6GB/128GB 20 MP 16MP+5MP 2,999RMB’
6GB/128GB 20MP 16MP+20MP 3,299RMB Dream Mirror Edition
6GB/128GB 20 MP 16MP+20MP 3,499RMB Ceramic Edition
6GB/128GB 25MP 16MP+5MP 3,199RMB’
8GB/128GB 25MP 16MP+5MP. 3,499RMB
6GB/128GB 25MP 16MP+2MP 2,499RMB’
6GB/128GB 25MP 12MP+20MP NIA 599EUR
6GB/128GB 25MP 16MP+2MP. NIA 349EUR
Memory Front camera Rear camera Price Note
3GB/32GB SMP. 13 MP 3,498RMB
8GB/128GB 25MP 16MP+20MP 4,999RMB
8GB/258GB 25MP 16MP+20MP 5,999RMB
8GB/512GB 25MP 16MP+20MP 9,999RMB
Rear camera
6GB/128GB 16MP 48MP+5MP 2,999RMB
6GB/256GB 16MP 48MP+5MP 3,299RMB
8GB/256GB 16MP. 48MP+5MP. 3,599RMB
6GB/128GB 16MP 48MP+18MP+8MP 3,999RMB’
6GB/256GB 16MP 48MP+18MP+8MP 4,499RMB
8GB/256GB. 16MP 48MP+18MP+8MP. 4,799RMB
8GB/256GB. 16MP 48MP+18MP+8MP NIA 899EUR
6GB/256GB 32MP 48MP+2MP 2,499RMB’
8GB/128GB 32MP 48MP+2MP 2,499RMB
8GB/256GB 16MP. 48MP+13MP+8MP+2MP. NIA 36,990Rs.
8GB/256GB 16MP. 48MP+8MP+2MP+2MP NIA 29,990Rs
8GB/128GB 16MP. 48MP+8MP+2MP+2MP N/A =

**Price to be updated in Nov

Source: Company data, Credit Suisse
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Vivo: No noteworthy changes

Production volume trends

Production volume at Vivo totaled 85mn units in CY16, 85mn units in CY17, and 100mn
units in CY18. Forecasts for CY19 were 105mn units as of the June survey, and around
105mn units as of the current (September) survey.

Quarterly production volume in CY17 totaled 20mn units in Jan—Mar, 22-23mn units in
Apr=Jun, 24mn units in Jul-Sep, and 20mn units in Oct-Dec. Quarterly production volume
in CY18 was 20mn units in Jan—Mar, 30mn units in Apr=Jun, 29mn units in Jul-Sep, and
22mn units in Oct-Dec.

As of our June survey, planned production volume in CY19 was 23mn units in Jan—Mar,
29mn units in Apr=Jun, 27mn units in Jul-Sep, and 26mn units in Oct-Dec. As of our
current (September) survey, however, planned production is 23mn units in Jan—Mar, 29mn
units in Apr—=Jun, 28mn units in Jul-Sep, and around 25mn units in Oct-Dec.

Other data

As with Oppo, Vivo's flagship models are struggling, but the company is ramping up
production of midrange and low-models. The ratio of sub-$200 handset sales is rising.
Market share is expanding in the ASEAN region, especially in Malaysia, Thailand, and
Indonesia.

In 5G handsets, Vivo launched the iQOO Pro 5G in August. In addition to Qualcomm
chips, the company is evidently thinking about including Samsung’s Exynos 9630 5G SoC
in its CY20 models.

Figure 56: Vivo: Global shipments by model

[SZ CY2015 CY2016 CY2017 CY2018 CY2019 16 7 CY2018

mn units
0.0
0.0
0.0
4
7
9
0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
X7 Plus 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 30 27| 0.7 0.2 0.0 0.0) 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 5.7 0.9 0.0
X7 Yaoshihei 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 05 0.4] 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.9 0.2 0.0
X710 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
X710 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0
X710L 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
X9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 2.9 5.3 6.9 2.4 0.2] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 14.8 0.0
X9 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 2.0 45 5.2 17 0.1] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 20 115 0.0
X9 Plus 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.8] 0.8 17 0.7 0.1 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.8 33 0.0
X9s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 35 1.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 45 0.2
X9s 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 26 0.7] 0.1 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 33 0.2
X9s Plus 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.3] 0.1 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 12 0.1
X20 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 35 9.7] 28 0.5 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 132 33
X20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0) 0.0 0.0 35 9.1 26 05 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 125 3.1
X20 Plus 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6| 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.3
x21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 16 6.1 4.6 2.6| 12 0.2 0.0 0.0 0.0 0.0 14.8
X21 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 16 5.9 41 1.2] 0.1 0.0 0.0 0.0 0.0 0.0 127
X210 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0) 0.0 02 05 03] 0.0 0.0 0.0 0.0 0.0 0.0 1.0
x21s 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 11 0.2 0.0 0.0 0.0 0.0 11
x23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.8 3.6/ 2.7 1.0 0.0 0.0 0.0 0.0 4.4
x23 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0] 0.0 0.0 08 18] 0.7 0.2 0.0 0.0 0.0 0.0 26
X23 my 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 1.8 2.0 0.8 0.0 0.0 0.0 0.0 18
x27 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.7 2.1 0.0 0.0 0.0 0.0 0.0
x27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.7 1.9 0.0 0.0 0.0 0.0 0.0
X27 Pro 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0] 0.0 0.2 0.0 0.0 0.0 0.0 0.0
Xplay 0.2 03 0.2 0.3] 0.0 0.0 0.0 0.0] 0.2 03 0.3 0.5) 0.8 12 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10 0.0 13 2.4 0.0
Xplay 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Xplay 35 0.1 0.3 0.2 0.3| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0] 0.0 0.0 0.9 0.0 0.0 0.0 0.0
Xplay 5 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.1 0.1 01 0.1 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 05 0.0 0.0
Xplay 55 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.1 01 0.0) 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 03 0.0 0.0
Xplay 6 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.4] 0.7 12 0.4 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.4 2.4 0.0
Xshot 0.0 0.0 0.6 0.5] 0.3 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 11 0.3 0.0 0.0 0.0
NEX 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.6 2.2 1.2| 0.5 0.2 0.0 0.0 0.0 0.0 4.0
NEX 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.1
NEX A 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0] 0.0 05 19 1.0 03 0.1 0.0 0.0 0.0 0.0 33
NEX DualDisplay 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0] 0.1 0.0 0.0 0.0 0.0 0.0 0.0
NEX S 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.1 0.4 0.2] 0.1 0.0 0.0 0.0 0.0 0.0 0.6
Total 5.4 6.3 8.0 8.3] 6.4 9.1 10.5 12.1] 14.6 16.5 214 24.7] 18.8 211 24.2 23.5] 18.7 27.1 295 25.8 232 284 28.0 38.0 77.3 87.6 1011
Flagship model 30% 26% 45% 38% 44% 34% 29% 29% 56% 58% 62% 57% 50% 48% 47% 54% 34% 35% 33% 36% 32% 20% 36% 33% 59% 50% 34%

Source: IDC, Credit Suisse
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Figure 57: Vivo: Smartphone shipments by region Figure 58: Vivo: Smartphone market share by region
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Figure 59: Vivo: Smartphone shipments by price Figure 60: Vivo: Smartphone shipment mix by price
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Figure 61: Vivo: Smartphone specs (Jan-Jun 2018 models)

NEX S (NEX

X20 Plus UD X21 UD V9 Y71 V9 Youth Y53i X21i Y83 z1 NEX A (NEX) .
Ultimate)

V9 (6GB)

Announce Jan 2018 Mar 2018 Mar 2018 Mar 2018 April 2018 April 2018 April 2018 May 2018 May 2018 May 2018 June 2018 June 2018 June 2018
Release Jan 2018 Mar 2018 Mar 2018 April 2018 April 2018 April 2018 April 2018 May 2018 May 2018 June 2018 June 2018 June 2018 July 2018
Height (mm) 155.3 154.5 154.5 154.8 155.9 154.8 144.2 154.4 155.2 154.8 162 162 154.8
Width (mm) 80.1 74.8 74.8 75.1 75.7 75.1 71.4 75 75.2 75.1 7 7 75.1
Thickness (mm) 75 7.4 7.4 7.9 7.8 7.9 7.6 7 7.7 7.9 8 8 7.9
Weight (g) 1815 156.2 156.2 150 150 150 137 159 150 149.3 199 199 150
Display size (inch) 6.43 6.28 6.28 6.3 6 6.3 5 6.28 6.22 6.26 6.59 6.59 6.3
BIETIEWATEGI VAL N(9M 1080 x 2160 | 1080 x 2280 | 1080 x 2280 | 1080 x 2280 | 720 x 1440 1080 x 2280 540 x 960 1080 x2280 | 720 x 1520 1080 x 2280 | 1080 x2316 | 1080 x 2316 | 1080 x 2280
Display (ppi) 376 402 402 400 268 400 220 402 270 403 388 388 400
Display Buper AMOLEDBuper AMOLEDBuper AMOLED|  IPS LCD IPS LCD IPSLCD IPSLCD [Super AMOLEQ IPSLCD IPSLCD Super AMOLECSuper AMOLEQ  IPS LCD

Dual
5 . Dual Dual Dual Dual 16MP+2MP, Dual Dual Dual Dual Dual
oz (el 12MP+5MP | 12MP+5MP | 12MP+5MP | 16MP+SMP BMP ) avpeowec|  EMP 12MP+5MP 13 mP 13VP+2MP | 12MP+5MP | 12MP+5MP | 13MP+2MP
hina only)
f fact 18 1.82.4 1.8/2.4 2 22 NA 2 1.82.0 2.2 NA 1.8/2.4 1.8/2.4 2.2
CIS size NA 125" 125" NA NA NA NA 25 NA NA 25 25 NA
) NA 1.4 14 NA NA NA NA 14 NA NA 14 14 NA
) NA NA NA NA NA NA NA NA NA NA Y Y NA
ual Lens (Y/N) Y(Rear) Y(Rear) Y(Rear) Y(Rear) N Y(Rear) N Y(Rear) N Y(Rear) Y(Rear) Y(Rear) Y(Rear)
Camera (front) 12MP 12MP 12MP 24 MP 5MP 16 MP 5MP 24 MP 8MP 24MP | Pop-up8MP | Pop-up8MP | 12 MP
Wi-Fi 802,11 | Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11

Wi-Fi 802.11 | Wi-Fi 802.11
b/g/n, WiFi | blg/n, WiFi | Wi-Fi 802.11
Direct, DLNA, | Direct, DLNA, | b/g/n, hotspot

alb/g/n/ac, a/blg/n/ac, a/blg/n/ac, a/blg/n/ac,
dual-band, dual-band, dual-band, dual-band,

alblg/n/ac, | Wi-Fi 802.11 | Wi-Fi 802.11 | a/b/g/n/ac, a/blg/n/ac, a/blg/n/ac,
dual-band, b/g/n, Wi-Fi | bl/g/n, Wi-Fi |dual-band, Wi-| dual-band, Wi-| dual-band,

WiFi Direct, | WiFi Direct, | WiFi Direct, | WiFi Direct, hotspot hotspot WiFi Direct, |Direct, hotspot|Direct, hotspot| Fi Direct, Fi Direct, WiFi Direct,
hotspot hotspot hotspot hotspot P P hotspot hotspot hotspot hotspot
Bluetooth Bluetooth v5.0 | Bluetooth v5.0 | Bluetooth V5.0 | Bluetooth v4.2 | Bluetooth v4.2 | Bluetooth v4.2 | Bluetooth v4.2 | Bluetooth v5.0 | Bluetooth v4.2 | Bluetooth v5.0 | Bluetooth V5.0 | Bluetooth V5.0 | Bluetooth v4.2
Octa-core Octa-core Octa-core Octa-core Octa-core Octa-core (i)ga;cg';fz Octa-core
(4x2.2 GHz (4x2.2 GHz (4x2.2 GHz | Octa-core 2.2 | Octa-core 1.8 | Octa-core 1.8 |Quad-core 1.4| (4x2.0 GHz |Octa-core 2.0 | (4x2.2 GHz (2x2.2 GHz Kryo 585 Gold (4x2.2 GHz
CPU clock Kryo 260 & Kryo 260 & Kryo 260 & | GHz Cortex- | GHz Cortex- | GHz Cortex- | GHz Cortex- | Cortex-A73 & | GHz Cortex- Kryo 260 & | Cortex-A75 & &y4 X1.7 GHz Kryo 260 &
4x1.8 GHz 4x1.8 GHz 4x1.8 GHz A53 A53 A53 A53 4x2.0 GHz A53 4x1.8 GHz 6x1.7 GHz Kr [" 385 4x1.8 GHz
Kryo 260) Kryo 260) Kryo 260) Cortex-A53) Kryo 260) Cortex-A55) S);Iver) Kryo 260)
CPU Core SDM660 SDM660 SDM660  |MSMB8953-Pro| MSM8917 SDM450 MSM8917 MT6771 MT6762 SDM660 SDM710 SDM845 SDM660
GPU Core Adreno 512 | Adreno 512 | Adreno512 | Adreno506 | Adreno 308 | Adreno506 | Adreno 306 |Mali-G72 MP3 Pg;g\z/g Adreno 512 | Adreno 616 | Adreno 630 | Adreno 512
NAND 128GB 64/128GB 128 GB 64 GB 16/32 GB 32GB 16 GB 64/128 GB 64 GB 64 GB 128 GB 128/256 GB 64 GB
Up 10 256GB | up to 256GB | up to 256 GB | up to 256 GB | up to 256 GB | up to 256 GB | up to 256 GB up to 256 GB mtf’z";Dé;p
Card slot up to 256 GB | (uses SIM2 | (uses SIM 2 (dedicated (dedicated (dedicated (dedicated (uses SIM2 | upto 256 GB | (uses SIM 2 NA NA N
(dedicated
slot) slot) slot) slot) slot) slot) slot) slot) siof)
DRAM 4GB 6GB 6GB 4GB 3GB 4GB 2GB 4/6 GB 4GB 4GB 6GB 8GB 6GB
Battery capacity 3900mAh 3200mAh 3200mAh 3260mAh 3360mAh 3260mAh 2500mAh 3425mAh 3260mAh 3260mAh 4000mAh 4000mAh 3260mAh

2.0, Type-C | 2.0, Type-C
microUSB 2.0, |microUSB 2.0, |microUSB 2.0, |microUSB 2.0, [microUSB 2.0, [microUSB 2.0, [microUSB 2.0, [microUSB 2.0, |microUSB 2.0, | 1.0 reversible | 1.0 reversible |microUSB 2.0,

USB Connector m'c‘g’gSB USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | connector, | connector, | USB On-The-
. Go Go Go Go Go Go Go Go Go USB On-The- | USB On-The- Go
Go Go

Source: Company data, Credit Suisse
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Figure 62: Vivo: Smartphone specs (Jul-Dec 2018 models)

12 September 2019

Announce
Release
Height (mm)
Width (mm)
Thickness (mm)
Weight (g)

Display size (inch)

Display resolution (px)

Display (ppi)
Display

Camera (m:

f factor
CIS size
CIS Pitch (um)
OIS(Y/N)
Dual Lens (Y/N)

Camera (front)

Bluetooth

CPU clock

CPU Core

GPU Core

NAND

Card slot

DRAM

Battery capacity

USB Connector

z1i veapro VIL(VILPrO. - yoq Yor Vi Y71 zi z Y81i Yo3 Z1Lite Yo5 Y035 Y93 (Mediatek) o vl
X21s) Display
July 2018 Sep 2018 Sep 2018 Sep 2018 Sep 2018 Sep 2018 Oct 2018 Oct 2018 Oct 2018 Oct 2018 Nov 2018 Nov 2018 Nov 2018 Dec 2018 Dec 2018 Dec 2018
July 2018 Sep 2018 Sep 2018 Sep 2018 Sep 2018 Sep 2018 Oct 2018 Oct 2018 Oct 2018 Nov 2018 Nov 2018 Nov 2018 Nov 2018 Dec 2018 Jan 2018 Dec 2018
154.8 155.2 157.9 157.7 155.9 156 155.9 156 156 155.1 155.1 154.8 155.1 155.1 155.1 157.2
75.1 75.2 75 74.1 75.6 75.6 7.7 75.6 75.6 75 75.1 75 75.1 75.1 75.1 75.3
7.9 77 79 7.5 8.1 8.1 7.8 8.1 8.1 7.8 83 7.9 8.3 8.3 8.3 81
149.3 152 156 160.5 162 164 150 164 164 143 163.5 149.3 163.5 165 163.5 199
6.26 6.22 6.41 6.41 6.3 6.3 6 6.3 6.3 6.22 6.2 6.26 6.22 6.2 6.22 6.39
1080 x2280 | 720 x 1520 1080 x 2340 | 1080 x 2340 | 1080 x 2280 | 1080 x 2280 720 x 1440 1080 x 2280 | 1080 x2280 | 720 x 1520 720 x 1520 1080 x2280 | 720 x 1520 720 x 1520 720 x 1520 1080 x 2340
403 270 402 402 400 400 268 400 400 270 271 403 270 271 270 403
IPS LCD IPSLCD  [Super AMOLEDSuper AMOLEQ S-IPSLCD [LTPSIPSLCD| IPSLCD IPS LCD IPS LCD IPS LCD IPS LCD IPS LCD IPS LCD IPS LCD IPS LCD Super AMOLE(]
Dual Dual Dual Dual Dual Dual VP Dual Dual 13MP Dual Dual Dual Dual Dual 13VP+2MP Dual
13MP+2MP 13MP+2MP 12MP+5MP | 12MP+13MP | 16MP+2MP 16MP+5MP 16MP+2MP 16MP+2MP 13MP+2MP 16MP+2MP 13MP+2MP 13MP+2MP 12MP+2MP
NA 2.2/2.4 1.8/2.4 1.82.4 2.012.4 2.012.4 22 2.012.4 2.012.4 22 22124 2 2.212.4 2.22.4 2.212.4 1.8/1.8
NA NA 28 255 NA NA NA NA NA NA NA NA NA 255
NA NA NA 14 NA NA NA NA NA NA NA NA NA NA NA 14
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA Y
Y(Rear) Y(Rear) Y(Rear) Y(Rear) Y(Rear) Y(Rear) N Y(Rear) Y(Rear) N Y(Rear) Y(Rear) Y(Rear) Y(Rear) Y(Rear) Y(Rear)
16 MP 8 MP 25 MP 12 MP 16 MP 25 MP M 24 MP 12 MP M 8 MP 16 MP 20 MP 8 MP 8 MP N
Wi-Fi 802.11 Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 | Wi-Fi 802.11 Wi-Fi 802.11
a/b/g/n/ac, | Wi-Fi 802.11 | a/b/g/n/ac, alblg/n/ac, a/blg/n/ac, a/blg/n/ac, big/n WI‘Fi a/b/g/n/ac, a/blg/n/ac, | Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 alblg/n/ac,
duakband, | a/blg/n, Wi-Fi| duakband, | duakband, | duakband, | duakband, | 3 VO | duakband, | duakband, | bigin, Wi-Fi | big/n, WiFi | albigin, WiFi | bigin, WiFi | bigin, WiFi blg/n, WiFi | dual-band, Wi
WiFi Direct, |Direct, hotspot| WiFi Direct, | WiFi Direct, | WiFi Direct, | WiFi Direct, Totsoot | WiFi Direct, | WiFi Direct, | Direct, hotspot| Direct, hotspot  Direct, hotspot  Direct, hotspot| Direct, hotspot| Direct, hotspot | Fi Direct,
hotspot hotspot hotspot hotspot hotspot a hotspot hotspot hotspot
Bluetooth 5.0 | Bluetooth v5.0 | Bluetooth v5.0 | Bluetooth v5.0 | Bluetooth v5.0 | Bluetooth v4.2 | Bluetooth v4.2 | Bluetooth v4.2 | Bluetooth v4.2 | Bluetooth v5.0 | Bluetooth v4.2 | Bluetooth V5.0 | Bluetooth v4.2 | Bluetooth v4.2 |  Bluetooth V5.0 | Bluetooth V5.0
Octa-core | Octa-core | Octa-core | Octa-core Octa-core gf:;gﬁz Octa-core Octa-core gfemfg':z
Octacore 1.8 | Q€O 20 | (422GHz | (42.0GHz | (42.0GHz | (4.0 GHz |Quad-core 14| (42.0GHz | 4" 0 |Quad-core 2.0| (2x1.95 GHz |Octa-core 2.2 | (.95 GHz | Octa-core 2.0 o ) | 2500 208
GHz Kryo Zéﬂ GHz Cortex- Kryo 260 & Kryo 360 & | Cortex-A73 & | Cortex-A73 & | GHz Cortex- | Cortex-A73 & 6.2 GHz GHz Cortex- | Cortex-A53 & | GHz Cortex- | Cortex-A53 & | GHz Cortex- GHz Curlex—A‘SS &y4><1 7GHz
¥ A53 4x1.8 GHz 4x1.8 GHz 4x2.0 GHz 4x2.0 GHz AS 4x2.0 GHz Kryo 360 A53 6x1.45 GHz AS3 6x1.45 GHz A53 K 0 385
Kryo 260) Kryo 360) Cortex-A53) | Cortex-A53) Cortex-A53) y Cortex A53) Cortex A53) b4
Silver) Silver)
SDM660 | SDM670 MSMBIL7 SDM710 SDM430  |MSM853-Pro| SDMA39 |  Mediatek Mediatek Qualcomm
MT6762 Helio MT6771 Helio | MT6771 Helio MT6771 Helio MT6761 Helio SDMB845
SDM636 P22 (12 nm) Snapdragon | Snapdragon P60 (12 nm) | P60 (12 nm) Snapdragon P60 (12 nm) Snapdragon A22 (12 nm) ] MT6762 Helio | MT6762 Helio Snapdragon
660 (14 nm) | 670 (10 nm) 425 (28 nm) 710 (10 nm) 439 (12nm) | 626 (L4nm) | 439 (12nm) | P22(120m) | P22(120m) | ¢ (10 Em)
PowerVR . " PowerVR PowerVR PowerVR
Adreno 509 GE8320 Adreno 512 Adreno 615 |Mali-G72 MP3 | Mali-G72 MP3 | Adreno 308 |Mali-G72 MP3 | Adreno 615 GE8320 Adreno 505 | Adreno 506 | Adreno 505 GE8320 GE8320 Adreno 630
128 GB 64 GB 64/128 GB 128 GB 128 GB 128 GB 16 GB 128 GB 64/128 GB 16 GB 64 GB 32GB 64 GB 128 GB 32GB 128 GB
microSD, up | microSD, up | microSD, up microSD, up | microSD, up | microSD, up | microSD, up | microSD, up
10 256 GB to 256 GB 1o 256 GB. NA 10 256 GB to 256 GB 10 256 GB 0 256 GB 0256 GB | microSD, up | microSD, up | microSD, up | microSD, up | microSD, up | microSD, up to NA
(uses SIM 2 (dedicated (dedicated i i i 0 256 GB 0 256 GB to 256 GB o 256 GB to 256 GB 256 GB
slot) slot) slot) slot) slot) slot) slot) slot)
4GB 4GB 6 GB 8 GB 4GB 4GB 2GB 6 GB 6 GB 2GB 4GB 4GB 4GB 4GB 4GB 10 GB
3260mAh 3260mAh 3400mAh 3400mAh 3315mAh 3315mAh 3360mAh 3315mAh 3315mAh 3260mAh 4030mAh 3260mAh 4030 mAh 4030 mAh 4030 mAh 3500 mAh
2.0, Type-C
microUSB 2.0, microUSB 2.0, [microUSB 2.0, [microUSB 2.0, |microUSB 2.0,  microUSB  (microUSB 2.0, [microUSB 2.0, |microUSB 2.0, |microUSB 2.0, [ microUSB 2.0, [microUSB 2.0, |microUSB 2.0, |microUSB 2.0, microUSB 2.0, 1.0 reversible
USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | 2.0, USB On- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- UsB On-The-.Gvo connector,
Go Go Go Go Go The-Go Go Go Go Go Go Go Go Go USB On-The-
Go

Source: Company data, Credit Suisse
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Figure 63: Vivo: Smartphone specs (2019 models)

12 September 2019

Vis Pro iQoo X271 Pro iQUONeo  ZLPro VA7 Neo iQO0 Pro QO Pro 56
Announce Jan2019 | Feb2019 | Mar2019 | Mar2019 | Mar2010 | Mar2019 | April2019 | June2019 | May2019 | April2019 | April2019 | May2019 | May2010 | Juy2018 | Juy2019 | Juy2019 | Juy2019 | Aug2010 | Juy2019 | Aug2019 | Aug2019 | Sep2019
Rele Jan2019 | Mar2019 | Mar2019 | Mar2019 | Mar2010 | Apr2019 | April2019 | June2019 | May2019 | April2019 | May2019 | May2010 | June2019 | Juy2019 | Juy2019 | Juy2019 | Aug2010 | Aug2010 | July 2010 |Exp. Aug 2010|Exp. Sep 2019| ExSep 2019
Height (mm) 1548 1573 1577 1612 1577 1 1657 1594 1594 1504 1548 1573 1624 1595 1624 1595 1595 1595 1851 1588 1588 1595
Width (mm) [ 1 52 759 73 7 8 768 768 68 [ 1 73 752 73 752 752 752 5.1 77 757 752
Thickness (mm) 79 82 85 85 9 85 9 89 89 89 79 82 89 81 89 81 81 81 83 93 93 81
Weight (g) 1493 185 180 185 188 200 1905 1005 1005 150 185 2041 1985 201 179 187 179 1635 215 217 190
Display size (inch) 626 639 641 653 639 653 67 635 635 635 626 639 653 638 653 638 638 638 622 641 641 638
I ) 1080 x2280 | 10802316 | 1080x2340 | 10802340 | 1080x2340 | 1080 x2340 | 1080x2460 | 720x1544 | 720x1544 | 720x1544 | 1080x2280 | 1080x2340 | 1080x2340 | 1080x2340 | 1080x2340 | 10802340 | 1080x2340 | 1080x2340 | 720x1520 | 1080x2340 | 1080x2340 | 10802340
Display (pp) 403 400 w02 305 400 305 01 28 268 28 403 403 305 404 305 04 404 04 210 a0 a0 04
Display IPSLCD _[Super AMOLE] AMOLED | IPSLCD [super AVOLEY IPSLCD fSuper AMOLED (PSLCD | IPSLCD | IPSLCD | IPSLCD |Super AMOLEY IPSLCD lsuper AMOLED IPSLCD [Super AMOLECSUper AMOLEDSUper AVOLEY IPSLCD _fSuper AMOLEDSuper AMOLECSUper AMOLED
o Triple Triple Triple Triple Triple Triple Triple Triple Triple o Triple Triple Triple Triple Triple Tripie Triple Triple Triple Triple
Camera (main) [N 12MP+13P+ [ 1 3P+ 3P+ 1 13wpsap+2| | O 12MP+BVP+2 sMP 4BMP+ISMP+
e v e swP I e e v 3 v 3 e e I e e v 2w v
ffactor 2024 1824 1824 | 182224 | 1824 NA 1822124 | 222224 | 222224 | 222224 | 2224 | 182224 | 182224 | 182224 | 182224 | Le2224 | 182224 | 182224 2 1822124 | 182224 | 182224
cissize NA 2 255 NA 2 NA 2 NA NA NA NA 2 NA 255 28 28 2 28 NA 2 2 2
Pitch (um) NA 08 14 NA 08 NA 08 NA NA NA A 08 NA 14 112 112 08 112 NA 08 08 08
QIS(YIN) NA NA N NA N NA NA N NA NA N NA NA NA NA NA NA N N NA N NA
Dual Lens (YIN) v v(Tiple) | Y(ripe) | Y(ipe) | Y(iipl) | Y(tipk) | Y(Tipe) | v(Tiple) | (Trip) | Y (rip) Y v(riple) | v(ripe) | Y(ipe) | v(ripl) | Y(wipk) | Y (ripk) | Y (Tripe) N Y (Tipe) | v (iple) | v (Triple)
S Nioorized pop{| Molorized pop] Motorized pop]| Motorized pop] 22 VP-Giobal Votorized pop]
Camera (front) wue [popupzzie| 12up MO e st | b | °MP RV vl BRI e IS 2w 2w 2m 2w 2w swP 2w 2w a2up
WiLFI 802.11 | Wi-Fi 802.11 | WI-Fi 8021 | Wi-Fi 80211 Wi-Fi 802.11 Wi-FI 80211 | Wi-Fi 80211 | WI-Fi 802.11 | WI-Fi 802.11 | Wi-Fi 80211 | Wi-Fi 802,11 | Wi-Fi 802.11 Wi-Fi 802,11 | Wi-Fi 802.11 | Wi-Fi 802,11
WiFi802.11 | alblghiac, | abigifac, | abiginac, | abigiiac, albigin/ac, | Wi-Fi 802.11 | Wi-Fi 80211 | Wi-Fi 80211 abigiiac, | abigiac, | albiginac, | abigiac, | abigiiac, | abighac, | albighiac, | Wi-Fiso211| abigiac, | abigiac, | abigac,
wifi bigin, WiFi | duabband, |duabband, Wi duabband, | dualband, NA duatband, | bigin, WiFi | bigin, WiFi | bigi, WiFi NA dualband, | duakband, |duaband, Wi duakband, Wi dual-band, Wi duak band, Wi dual-band, Wi blgin, Wi-Fi | duaband, Wi duakband, Wi dual band, Wil
Direct, hoispot| WiFi Direct, | FiDirect, | Wi Direct, | WiFi Direct, WiFi Direct, [Direct, hotspot| Direct, hotspot| Direct, hotspot WiFi Direct, | WiFi Direct, | FiDirect, | FiDirect | FiDiect | FiDirect | FiDirect |Direct hotspot| FiDirect, | FiDirect | FiDirect,
hotspot hotspot hoispot hotspot hoispo hoispot | hotspot hotspot hotspot hotspot hoispot hotspot hotspot hotspot hotspot
Bluetootn 6.0, Bluetooin 6.0, Bluetooin 16,0, [Bluetooth v6.0, [ Bluetooth 5.0,
Bluetooth Bluetooth vA.2 | Buetooth 5.0 | Buetooth 5.0 | Buetooth v4.2 | Bluetooth v6.0|  NA | Bluetooth 5.0 | Biuetooth v6.0 | Buetooth 6.0 | Bluetoot 5.0 | NA N [P0 Caopp, L, | [Bleloa 6.0, BUetooh .0, ope, L, | PUEoan 50, Blelo 6.0 a0p, Le, | A20P, LE. | A2DP, LE,
: apx : apix : . apix apix apix
OO Oetarcore | OC-core
Octa-core Octa-core Octa-core Octacore | Octacore | Octacore | Octacore Octa-core Octa-core
(@eocH | (P2BIGH | Ocacore | ooy, | Ocacore | aGH |octacore 20 Oca-core | Ocacore | op gy | (2026H | (428GH | (2230H | OO | ppagH, | OCECUre (D281 GHz | (D2BACHZ | (o5 5y,
Octa-core 22 Kiyodss & | (42.1GHz (@21 Gtz Octacore 20| (2.3GHz | (422 GHz (2200t (200GH | Quadcore | Kiyod85& | Kiyo485&
Kryo 460 Gold 360 Gold & 360 God& | GHz Cortex- Kryo 460 Gold  Kryo 360 Gold Kryo 385 Gold Kryo 360 Gold Kryo 360 Gold Kryo 360 Gold
CPU clock GHz Corte 30.41GHz | CortexAT3 & CortexAT3 & Ghz Cortex- | Cortex-AS3 & | Kiyo 260 & CortexAT5 & CorexAT5& | 20GHz | 32.42GHz | 32.42GH:
8617 GHz 64.7GHz 607 GHz 253 &6KL7GHz | & 67 GHz | & 4.7 GHz | & 6.7 GHz &64.7GH 8617 Gz
253 voago. | Kodse | aeoch | GOTCER | scoem | LTS 53 sasch | sash | ONTEIE| CONTEE | SRR | SCIEE | sazan | SONTEE | earch | coecass | Kyoasse | kyodssa | 00T SN
Doy | a8t | conocnsy | "G | conoensy | YT Corexns?) | kiyoze0) | Yoo vy gy Uoot? | conerass) | L0 | conecnss) samor | wnoe | G
Quacomm
Qualcomm | Qualcomm | Qualcomm akcomm Qualcomm Quakomm | Quacomm | Qualcomm | Qualcorm Qualcomm Qualcomm | Qualcomm | Quacomm
o MSMBI53-Pro| SDM675 | SOMESS |Mediatek Heo| SDM710 |Mediatek Helio| SpM7io | Medaek | Medatek | Medaek | SDM6GO0 | pueze | spwpo | sowess | sowrie | MRS | gpyprp | Medaek | Medatek | oouece | spugss | sowrie
cPU Core MT6762 Hello | MT6762 Helo | MT6765 Helio | Snapdragon MT6768 Helo MT6768 Helo | MTG761 Hello
Snapdragon | Srapdragon | Snapcragon | P70 (12m) | Snapcragon | B0 (120m) | Smapcragon | |05 el | PRS0 WERIER 00 | Soataton | seapavagon | Snaperagon | Snapcragon | Snapcragon | (05108 M | snaparagon |'EEE el WOPTES PO | snapcragon | Snapdvagon | Srapagon
626 (14 nm) | 675 (11nm) | 855 (7nm) 710 (10 nm) 710 (10 nm) (40m) | 67511 nm) | 710 (10 nm) | 845 (10 nm) | 712 (10 nm) 712 (10 nm) 855+ (7 nm) | 855+ (7 nm) | 712 (10 nm)
PowerVR | PowerVR | PowerVR PowerVR | Adreno 640 | Adreno 640
5PU C: ’ . . y
GPU Core Adreno 506 | Adreno 612 | Adreno 40 |vel-G72 P3| Adreno 66 |MaliGr2wP3 | adrerosts | SRR | TR | TR | adrenosi2 | adrenos12 | Adreno 616 | Adveno 620 | Adreno 516 | MaiG52 MC2| Adrenosis |wai-cszmcz| TR | FEEROW | ASEEY | adreno 6o
NAND 1cB 18GB | 128256GB | 1280B | 2560B | 128GB | 256GB | 3264GB | 64GB 128G8 64GB | 128256GB | 64128CB | G4128GB | 64128GB | 128GB |64128/256GB| 128GB 1668 128GB | 128256GB | 64/128GB
MicroSD, up | microSD, up | microSD, up | microSD, up microSD, up | microSD, up microSD, up
card slot microSD, up | microSD, up |\, | microsD, up | microSD, up | microsD,up | 0256GCB | 10256C8 | 10256GCB | 10256GB | microsD, up | microsD,up [\ ©256GB | 10256GB | microsD, wp | 10256GB | microsDwp [ | microsD,wp
ards 0256 CB | 10256GB S6GB | 10256CB | 0256 GB (dedicated | (dedicated | (dedicated | (dedicated | ©256GB | 10256GB (decicated | (dedicated | ©0256GB | (dedicated | 10256 GB 10256 GB
shoi) sof) son) sio) shi) sof) shi)
DRAM acs 688 | @208 | 6B = 68 8ce 3468 = = ace o8C8 | 4eBce | e8ce 416 GB aBG8 688 5G8 268 g2ce | wi2ce 3=
ORIV s2c0man | 3700man | 4000mAh | 4000mah | 4000mAh | 3%0mah | 4000mah | S000man | S000mAn | S000mah | 3260mAh | 3700mAh | 5000mAh | 4500mah | S000mah | 4500mah | 4500mAh | 4S00mAn | 4030mah | 4500mAh | 4500mah | 4s00man
20, Type-C Type-C 10 20, Type-C 20, TypeC | 20, Type-C | 20, Type-C
microUSB Type-CLO | microUSB | 20, Type-C 1.0 reversibl |microUSB 2.0, microUSB 2.0, |microUSB 2.0, |microUSB 2.0, |microUSB 2.0, [microUSB 20,| reversible | microUSB. |microUSB 2.0, | L0 reversible | microUSB  |microUSB 2.0,| 1.0 reversibe | 1.0 reversibe | 1.0 reversible:
[USSYCHPSIN 2 0, USB On- | microUsB 20| reversible | 2.0, USB On- | 1.0 reversible | microUSB 2.0 | connector, | USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | USB On-The- | connector, | 2.0, USB On- | USB On-The- | connector, | 2.0, USB On- | USB On-The- | connector, | connector, | connector,
The-Go comnector | The-Go | connecior UsBOnThe- | Go o Go Go o Go  |ussOnThe-| The-Go Go  |ussOnThe-| The-Go Go | USBONThe- | USB On-The- | USB On-The-
o Go o o Go Go

Source: Company data, Credit Suisse

Figure 64: Vivo: Prices for core smartphone models

Feb 2019 Memory  Front camera Rear camera X Series Release Date Memory Front camera
Mar 2016 4GB/128GB 8MP 16MP 3698RMB X5 Aug 2014 2GB/16GB 5MP 2498RMB
Mar 2016 6GB/128GB 8vP 16MP. 4288RMB X5 Max Dec 2014 2GB/16GB 5MP 2998RMB
[ Xplay 6 [ Nov 2016 6GB/128GB 16MP 12MP+12MP [ 4498RMB | X5 Pro May 2015 2GB/16GB 8MP 2598RMB
X6 Nov 2015 4GB/32GB 8VP 2498RMB CAversion
Front camera Nov 2015 4GBI32GB 8vP 2598RMB Al carriers
NEXA June 2018 6GB/128GB___12MP+5MP. 8mMP 3898RMB X6 Plus Nov 2015 4GBI32GB 8MP 2998RMB CAversion
June 2018 8GB/128GB  12MP+5MP aMP 4498RMB Nov 2015 4GB/32GB 8MP 13vP 3198RMB
NEXS Al carriers
June 2018 8GB/256GB___ 12MP+5MP amP 4998RMB X7 Jun 2016 4GBI6AGB 16MP 13MP 2498RMB
NEX Dual Display Dec 2018 10GB/128GB___12MP+2MP N/A 4998RMB X7 Plus Jun 2016 4GB/6AGB 16MP 13MP 2798RMB
X9 Nov 2016 4GB/128GB  20MP+8MP 16MP 2798RMB
D: Memory Nov 2016 6GB/128GB  20MP+BMP 16 MP 2998RMB
V3 April 2016 3GB/32GB 8MP 13MP 17980Rs X9 Plus Nov 2016 6GB/128GB __ 20MP+8MP 16MP 3498RMB
VaMax April 2016 4GB/32GB 8vP 13MP. 23980Rs X20 Sep 2017 1GBI6IGB 12MP 12MP+5MP 2998RMB
V5 Nov 2016 4GB/32GB 20MP 13vP 17980Rs Sep 2017 4GB/128GB 12MP 12MP+5MP 3498RMB
V5 Plus Jan 2017 4GBI6AGB  20MP+8MP 16MP 27980Rs X20 Plus Sep 2017 4GB/64GB 12MP 12MP+5MP 3498RMB
V5s April 2017 4GBI6AGE 20MP. 13VP 18990Rs X20 Plus UD Jan 2018 4GB/128GB 12mp 12MP+5MP 3598RMB
V7Plus Sep 2017 4GB/64GB 20MP. 16MP. 21990Rs oL Mar 2018 6GB/64GE 12MP 12MP+5MP 2898RMB
v Nov 2017 4GB/32GB 24MP. 16MP. IDR 3,799,000 Mar 2018 6GB/128GB 12MP 12MP+5MP 3198RMB
v April 2018 4GBI6AGB 24MP 16MP+5MP 22990Rs X21UD Mar 2018 6GB/128GB 12mP 12MP+5MP 3508RMB
July 2018 6GB/64GB 24MP 16MP+5MP 20592Rs Xt May 2018 6GB/64GB 24MP 12MP+5MP 2698RMB
V9 Youth April 2018 4GB/32GB 16MP. 16MP+2MP 19990Rs May 2018 4GB/128GB 20mp 12MP+5MP 2698RMB
VI Sep 2018 6GB/128GB 25MP. 12MP+5MP 23300Rs X23 Sep 2018 8GB/128GB 12MP 12MP+13VP 289BRMB
VIS Mar 2019 6GB/128GB 32MP 12MP+8MP+5MP 22990Rs X27 Pro April 2019 8GB/256GB 32MP 48MP+13MP+2MP NA 280 EUR
V5 Pro Mar 2019 6GB/128GB 32MP. 48MP+8MP+5MP 28990Rs
Vi7 Neo Aug 2019 6GB/128GB 32MP. 16MP+8MP+2MP 21790Rs mory

QOO Neo

iQOO Pro 4G

iQ00 Pro 56

3

6GB/6AGB 12MP 12MP+8MP+2MP 1,798RMB’
6GB/128GB 12mMP 12MP+8MP+2MP 1,998RMB
8GB/64GB 12MP 12MP+8MP+2MP 2,098RMB
8GB/128GB 12MP 12MP+8MP+2MP 2,298RMB
8GB/128GB 12MP 48MP+12MP+2MP 3,198RMB’
12GB/128GB 12MP 48MP+12MP+2MP. 3,498RMB
8GB/128GB 12MP 48MP+12MP+2MP 3,798RMB’
8GB/256GB. 12MP 48MP+12MP+2MP. 3,998RMB
12GB/128GB 12MP 48MP+12MP+2MP. 4,098RMB

July 2015 2GB/16GB
Y37 Aug 2015 2GB/16GB SMP
Y31 Sep 2015 1GB/8GB 2MP
Y53 Mar 2017 2GB/16GB SMP. 10990Rs
Y25 Mar 2017 1GB/16GB 2MP
Y69 Aug 2017 3GB/32GB 16MP 15990Rs
Y71 April 2018 3GB/16GB SMP 11990Rs
Y83 May 2018 4GB/64GB aMP 15990Rs
Y83 Pro Sep 2018 4GB/64GB aMP 16990Rs
Yo7 Sep 2018 4GB/128GB 16MP 16MP+2MP
Y71 Oct 2018 2GB/16GB SMP 8MP 9990Rs
Y81i Nov 2018 2GB/16GB SMP. 13mP 10390Rs
Y93 Nov 2018 4GB/BAGB aMP 13MP+2MP
Y95 Nov 2018 4GB/64GB 20MP 13MP+2MP 18990Rs
Y89 Jan 2019 4GB/64GB 16MP 16MP+2MP 14990Rs
Y12 June 2019 4GB/32GB aMP 13MP+8MP+2MP 12000Rs
Y15 May 2019 4GB/BAGB 16MP 13VP+8MP+2MP 13990Rs
Y17 April 2019 4GB/128GB 24MP 13VIP+8MP+2MP 15990Rs
Y90 July 2019 2GB/16GB SMP. 8vP 6990Rs

Source: Company data, Credit Suisse
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Xiaomi: CY19 production plans fall back to initial levels

Production volume trends

Xiaomi produced about 52mn units in CY16, roughly 105mn units in CY17, and 127mn
units in CY18. As of our March survey, plans called for production of 115mn units in CY19,
lower than in CY18, owing to reductions in unprofitable low-end models. As of our June
survey, production volume looked likely to be around 120-125mn units, largely unchanged
from the previous year. As of our current (September) survey, however, this had fallen
back to the initial projection of around 115mn units.

By quarter, production volume in CY17 was roughly 18mn units in Jan—Mar, 24mn units in
Apr=Jun, 29mn units in Jul-Sep, and 34mn units in Oct—Dec. In CY18, production volume
was 26mn units in Jan—Mar, 33mn units in Apr—Jun, 40mn units in Jul-Sep, and 28mn
units in Oct—Dec. As of the previous (June) survey, planned production volume in CY19
was 17mn units in Jan—Mar, 35mn units in Apr—Jun, 42mn units in Jul-Sep, and 27mn
units in Oct—Dec. As of the current (September) survey, however, planned production
volume has fallen back to more realistic levels, at 17mn units in Jan—Mar, 33mn units in
Apr=Jun, 33mn units in Jul-Sep, and around 32mn units in Oct—Dec. Market share is
increasing gradually in Western Europe and Central & Eastern Europe, but is starting to
stagnate in such places as China and Indonesia.

Other data

In new models, Xiaomi plans to aggressively increase camera resolutions, and is
apparently considering 48MP, 64MP, and 108MP cameras in 2H CY19 and CY20 models.

52



AN

CREDIT SUISSE

Figure 65: Xiaomi: Global shipments by model

12 September 2019

CY2015
10

Cy2018 CY2019

0.00

0.00

0.00 000 000
000 000 000 000
Total MilNote 4.19 7.00 485 3.57| 5.03 2.83 2.47 1.39] 130 423 6.87 8.42] 5.47 5.38 8.72 7.87] 7.10 5.19 57.07 1961  1L71 2082  27.45
Tota Redmi 10.61 1225 13.92 14.86| 6.81 10.74 1137 12.88| 13.50 17.21 21.43 19.75| 22.36 26.97 24.42 43 20.23 26.65 3622 5165 4180 7190 9019
[Mi/Note % of Total 28% 36% 26% 10% 42% 21% 18% 10% 9% 20% 24% 20% 17% 26% 31%) 26% 16% 61%  28%  22%  22%  23%
[Redme 9 of Total 72% 64% 74% 81% 58% 79% 82% 90% 91% 80% 76% 70% 80% 83% 72% 66% 73% 83% 3% 7% 78% 7%  76%

Source: IDC, Credit Suisse

Figure 67: Xiaomi: Smartphone market share by

Figure 66: Xiaomi: Smartphone shipments by region  region
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Source: IDC, Credit Suisse
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Figure 68: Xiaomi: Smartphone shipments by price

12 September 2019

Figure 69: Xiaomi: Smartphone shipment mix by
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Figure 70: Xiaomi: Smartphone specs (Jan=Jun 2018 models)

12 September 2019

. . . Redmi Note 5
RESIMNERD - REdfl | REmINERS o e o Al Dual Black Shark MiA2 (Mi6X)  Redmi S2 Mi 8 Mi8SE  Mi8Explorer
(Redmi 5 Plus)  Note 5 Pro Pro
Camera
Announce Feb 2018 Feb 2018 Feb 2018 Mar 2018 Mar 2018 April 2018 April 2018 May 2018 May 2018 May 2018 May 2018
[REEERE Feb 2018 Feb 208 Feb 2018 April 2018 Mar 2018 April 2018 April 2018 May 2018 June 2018 June 2018 July 2018
Height (mm) 158.5 158.6 158.6 150.9 158.6 161.6 158.7 160.7 154.9 147.3 154.9
Width (mm) 75.5 75.4 75.4 74.9 75.4 75.4 75.4 77.3 74.8 73.1 74.8
Thickness (mm) 8.1 8.1 8.1 8.1 8.1 9.3 7.3 8.1 7.6 7.5 7.6
Weight (g) 180 181 181 191 181 190 168 170 175 164 177
Display size (ini 5.99 5.99 5.99 5.99 5.99 5.99 5.99 5.99 6.21 5.88 6.21
Display resolution (px) 1080 x 2160 | 1080 x2160 | 1080 x 2160 | 1080 x 2160 | 1080 x 2160 | 1080 x 2160 | 1080 x 2160 720 x 1440 1080 x 2248 | 1080 x 2244 | 1080 x 2248
Display (ppi) 403 403 403 403 403 403 403 269 402 423 402
Display IPS LCD IPS LCD IPS LCD IPSLCD IPS LCD IPS LCD LTPS IPS LCD IPSLCD Buper AMOLEDBuper AMOLEDpBuper AMOLED|
Camera(main) 12MP Dual Dual Dual Dual Dual Dual Dual Dual Dual Dual
12MP+5MP 12MP+5MP | 12MP+12MP | 12MP+5MP | 12MP+20MP | 12MP+20MP | 12MP+5MP | 12MP+12MP | 12MP+5MP | 12MP+12MP
f fact: 2.2 2.2/2.0 2.2/2.0 1.8/2.4 1.9/2.0 1.8 1.8 2.2 1.8/2.4 1.9/2.0 1.8/2.4
CIS Size NA NA NA 1/2.55", 1/2.9" NA NA 2.9/2.8 1.25 2.55/3.4 NA 2.55/3.4
CIS Pitch (um) 1.25 1.25/1.12 1.25/1.12 1.4/1.0 1.4/1.25 1.25/1.0 1.25/1.0 N 1.4/1.0 1.4/1.12 1.4/1.0
oIS N N N Y N N N N Y N Y
Dual lens N Y Y Y Y Y Y Y Y Y Y
Camera (front) 5MP 20MP 20MP 5MP 13 MP 20MP 20 MP 16 MP 20 MP 20 MP 20 MP
Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11
Wi-Fi 802.11 a/b/g/n/ac, a/b/g/n/ac, a/b/g/n/ac, a/b/g/n/ac, alblg/nlac, alblg/n/ac, Wi-Fi 802.11 alblg/n/ac, alblg/n/ac, alblg/n/ac,
alblg/n, Wi-Fi dual-band, dual-band, dual-band, dual-band, dual-band, dual-band, b/g/n, WiFi |dual-band, Wi-|dual-band, Wi-|dual-band, Wi-
Direct, hotspot| WiFi Direct, WiFi Direct, WiFi Direct, WiFi Direct, WiFi Direct, WiFi Direct, |Direct, hotspot Fi Direct, Fi Direct, Fi Direct,
hotspot hotspot hotspot hotspot hotspot hotspot DLNA, hotspot hotspot DLNA, hotspot
Bluetooth Bluetooth v4.2 | Bluetooth V5.0 | Bluetooth v5.0 | Bluetooth V5.0 | Bluetooth v5.0 | Bluethooth V5.0 | Bluetooth v5.0 | Bluetooth v4.2 | Bluetooth V5.0 | Bluetooth v5.0 | Bluetooth v5.0
Octa-core Octa-core Octa-core Octa-core Octa-core Octa-core
! (4x2.8 GHz (4x2.8 GHz . (4x2.8 GHz (4x2.8 GHz
CPU clock Octa g:e 20 Octa-core 1.8 | Octa-core 1.8 |Kryo 385 Gold | Octa-core 1.8 |Kryo 385 Gold E?rxi'ZZGGOHXZ( O(;Ifz ?{:i:)f Kryo 385 Gold C(grﬁxz /gl;z& Kryo 385 Gold
GHz Kryo 260 | GHz Kryo 260 | & 4x1.8 GHz | GHz Kryo 260 | & 4x1.8 GHz Y & 4x1.8 GHz & 4x1.8 GHz
Cortex-A53 4x1.8 GHz A53 6x1.7 GHz
Kryo 385 Kryo 385 Kivo 260 Kryo 385 Cortex-A55 Kryo 385
Silver) Silver) y0 260) Silver) ortex-ASS) Silver)
CPU Core MSM8953 SDM636 SDM636 SDM845 SDM636 SDM845 SDM660 MSM8953 SDM845 SDM710 SDM845
GPU Core Adreno 506 Adreno 509 Adreno 509 Adreno 630 Adreno 509 Adreno 630 Adreno 512 Adreno 506 Adreno 630 Adreno 616 Adreno 630
NAND 32/64GB 64GB 64 GB 64/128/256GB 32/64GB 64/128 GB 64/128GB 32/64GB 64/128/256GB 64 GB 128GB
T;C;(;Z%;p microSD, up to|microSD, up to microSD, up to mlcrzosseD(,;;p to
Card slot (uses SIM 2 256 GB (uses | 256 GB (uses N 256 GB (uses N N (dedicated N N N
SIM 2 slot) SIM 2 slot) SIM 2 slot)
slot) slot)
DRAM 3/4GB 4/6GB 4/6 GB 6/8GB 3/4/6GB 6/8GB 4/6GB 3/4GB 6GB 4/6GB 8GB
Battery capacity 4000mAh 4000mAh 4000mAh 3400mAh 4000mAh 4000mAh 3010mAh 3080mAh 3400mAh 3120mAh 3000mAh
. . . 2.0, Type-C . 2.0, Type-C | 2.0, Type-C . Type-C 1.0 Type-C 1.0 Type-C 1.0
USB Connector microUSe microUSe microUSB 1.0 reversible microUSB 1.0 reversible [ 1.0 reversible microUSB reversible reversible reversible
v2.0 v2.0 v2.0 v2.0 v2.0
connector connector connector connector connector connector
Source: Company data, Credit Suisse
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Figure 71: Xiaomi: Smartphone specs (Jul-Dec 2018 models)

12 September 2019

. . " Mi A2 Lite Mi A2 (Mi Mi 8 Lite  (Mi " Redmi Note 6 Black Shark " "
Redmi 6A Redmi 6 Mi Max 3 (Redmi 6 Pro) 6X) Pocophone F1 8 Youth, Mi 8X) Mi 8 Pro Fo Helo Mi Mix 3 Mi Play
Announce June 2018 June 2018 July 2018 July 2018 July 2018 Aug 2018 Sep 2018 Sep 2018 Sep 2018 Oct 2018 Oct 2018 Dec 2018
Release June 2018 June 2018 July 2018 July 2018 July 2018 Aug 2018 Sep 2018 Sep 2018 Oct 2018 Nov 2018 Nov 2018 Dec 2018
Height (mm) 147.5 147.5 176.2 149.3 158.7 155.5 156.4 154.9 157.9 160 157.9 147.8
Width (mm) 715 715 87.4 717 75.4 75.3 75.8 74.8 76.4 75.2 74.7 71.9
Thickness (mm) 8.3 8.3 8.0 8.8 7.3 8.8 75 7.6 8.3 8.7 8.5 7.8
Weight (g) 145 146 221 178 166 180 169 177 182 190 218 150
Display size (in 5.45 5.45 6.9 5.84 5.99 6.18 6.26 6.21 6.26 6.01 6.39 5.84
Display resolution (px) 720 x 1440 720 x 1440 1080 x 2160 | 1080 x 2280 | 1080 x 2160 1080 x 2246 1080 x 2280 | 1080 x 2248 1080 x 2280 1080 x 2160 | 1080 x 2340 | 1080 x 2280
Display (ppi) 295 295 350 432 403 403 403 402 403 402 403 432
Display IPS LCD IPS LCD IPS LCD IPSLCD [LTPSIPSLCD IPSLCD IPSLCD Super AMOLED IPS LCD AMOLED Super AMOLED IPSLCD
Eaea ) 13 MP Dual Dual Dual Dual Dual Dual Dual Dual Dual Dual 1oMP
12MP+5MP | 12MP+5MP | 12MP+5MP | 12MP+20MP 12MP+5MP 12MP+5MP | 12MP+12MP 12MP+5MP 12MP+20MP | 12MP+12MP
f factor 2.2 22022 19 2.22.2 1.8/1.8 1.9/2.0 1.9/2.0 1.8/2.4 1.9/2.2 1.8/1.8 1.8 2.2
CIS Size NA NA NA NA 2.9/2.8 2.55 2.55/5 2.55/3.4 2.55 1.25/1.0 2.55/3.4 NA
CIS Pitch (um) NA 1.25/1.12 1.4 1.25/1.12 1.25/1.0 1.4/1.12 1.4/1.12 1.4/1.0 1.4/1.12 NA 1.4/1.0 1.25
ols N N N N N N Y N N Y N
Dual lens N Y Y Y Y Y Y Y Y Y Y Y
Camera (front) 5MP 5MP 8MP 5MP 20 MP 20 MP 24MpP 20 MP bual 20 MP bual 8MP
20MP+2MP 24MP+2MP
Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 | Wi-Fi 802.11 | Wi-Fi 802.11
Wi-Fi 802.11 | Wi-Fi 802.11 | a/b/g/n/ac, alblain dl‘Jal- a/b/g/nlac, |a/blg/n/ac, dual-| a/blg/n/ac, a/blg/n/ac, alblg/n/ac &ual- a/blg/nlac, a/blg/nlac, a/blg/n/ac,
b/g/n, Wi-Fi b/g/n, WiFi |dual-band, Wi- bagd VWiFi dual-band, band, Wi-Fi  |dual-band, Wi- |dual-band, Wi- bgnd Wi-Fi dual-band, dual-band, dual-band,
Direct, hotspot| Direct, hotspot|  Fi Direct, Direct ’hots ot WiFi Direct, | Direct, DLNA, Fi Direct, Fi Direct, Direct ’hots ot WiFi Direct, | WiFi Direct, | WiFi Direct,
DLNA, hotspot ' P hotspot hotspot hotspot DLNA, hotspot ! P hotspot hotspot hotspot
Bluetooth Bluetooth v4.2 | Bluetooth v4.2 | Bluetooth v5.0 | Bluetooth v4.2 | Bluetooth v5.0 | Bluetooth v5.0 | Bluetooth v5.0 | Bluetooth v5.0 | Bluetooth v5.0 | Bluetooth v5.0 | Bluetooth v5.0 | Bluetooth v4.2
Octa-core Octa-core Octa-core
Octa-core Octa-core Octa-core Octa-core
Quad-core 2.0| Octa-core 2.0 Octa-core 2.0 | (4x2.2 GHz |(4x2.8 GHz Kryo| (2.2 GHz | (P28 CHZ @2 8GHz | (28GHz |\ 5,
Octa-core 1.8 Kryo 385 Gold | Octa-core 1.8 [Kryo 385 Gold |Kryo 385 Gold
CPU clock GHz Cortex- | GHz Cortex- GHz Kryo 260 GHz Cortex- | Kryo 260 & 385 Gold & Kryo 260 & 8 4x1.8 GHz | GHz Kryo 260 | & 4x1.8 GHz | & 4x1.7 GHz Cortex-A53 &
A53 A53 Ty A53 4x1.8 GHz |4x1.8 GHzKryo| 4x1.8 GHz Kwt; 385 Ty Krycl» 385 Kryt; 385 4x1.8 GHz
Kryo 260) 385 Silver) Kryo 260) Silver) Silver) Silver) Cortex-A53)
MT6762 Helio MSM8953 SDM660 SDM660 SDM845 SDM636 SDM845 SDM845 Mediatek
CPU Core Helio A22 s SDM636 Snapdragon | Snapdragon SDM845 Snapdragon | Snapdragon Snapdragon Snapdragon | Snapdragon |MT6765 Helio
625 660 660 (14 nm) | 845 (10 nm) | 636 (14 nm) | 845 (10 nm) | 845 (10 nm) | P35 (12nm)
GPU Core PowerVR GE-|  PowervR Adreno 509 | Adreno 506 | Adreno 512 Adreno 630 Adreno 512 | Adreno 630 Adreno 509 Adreno 630 | Adreno 630 PowerVR
class GE8320 GE8320
NAND 16GB 32/64GB 64/128 GB 32/64 GB | 32/64/128 GB | 64/128/256 GB | 64/128 GB 128 GB 32/64 GB 128/256 GB | 128/256 GB 64 GB
microSD, up to|microSD, up to|microSD, up to mlchOSSGDé;p to microSD, up to [microSD, up to microSD, up to T[IJC;%SBDG’;F)
Card slot 256 GB (uses | 256 GB (uses | 256 GB (uses (dedicated N 256 GB (uses | 256 GB (uses N 256 GB (uses N N (uses SIM 2
SIM 2 slot) SIM 2 slot) SIM 2 slot) SIM 2 slot) SIM 2 slot) SIM 2 slot)
slot) slot)
DRAM 2GB 3/4GB 4/6 GB 3/4 GB 4/6 GB 6/8 GB 4/6 GB 6/8 GB 3/4/6 GB 6/8/10 GB 6/8/10 GB 4 GB
Battery capacity 3000mAh 3000mAh 5500mAh 4000mAh 3000mAh 4000mAh 3350mAh 3000mAh 4000mAh 4000mAh 3200mAh 3000mAh
. 2.0, Type-C 1.0 . .
microUSB 2.0,| Type-C 1.0 2.0, Type-C reversible Type-C1.0 | Type-C1.0 | microUSB 2.0, | 2.0, Type-C | Type-C1.0 |microUSB 2.0,
USB Connector microUSB 2.0 | USB On-The- | reversible | microUSB 2.0 | 1.0 reversible connector, USB reversible reversible USB On-The- | 1.0 reversible | reversible | USB On-The-
Go connector connector ! connector connector Go connector connector Go
On-The-Go
Source: Company data, Credit Suisse
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Figure 72: Xiaomi: Smartphone specs (Jan=Jun 2019 models)

Redmi Note 7

Redmi Note 7 Redmi Go Mi 9 SE Mi 9 Explorer Mi Mix 3 5G Pro Redmi 7 Black Shark 2 Redmi Y3  Redmi Note 7S Redmi 7A Redmi K20 Pro Redmi K20

Announce Jan 2019 Jan 2019 Feb 2019 Feb 2019 Feb 2019 Feb 2019 Feb 2019 Mar 2019 Mar 2019 April 2019 May 2019 May 2019 May 2019 May 2019 June 2019
Release Jan 2019 Feb 2019 Mar2019 Mar2019 Mar2019 May 2019 Mar2019 Mar 2019 Mar 2019 April 2019 May 2019 June 2019 June 2019 June 2019 June 2019
Height (mm) 159.2 140.4 157.5 1475 1575 157.9 159.2 158.7 163.6 158.7 159.2 1463 156.7 156.7 156.7
Width (mm) 75.2 70.1 74.7 70.5 74.7 74.7 75.2 75.6 75 75.6 75.2 70.4 74.3 74.3 74.3
Thickness (mm) 8.1 8.4 76 75 76 9.4 8.1 85 8.8 85 8.1 96 8.8 8.8 8.8
Weight () 186 137 173 155 173 NA 186 180 205 180 186 165 191 191 191
isplay size (inct 63 5 6.39 5.97 6.39 6.39 6.3 6.26 6.39 6.26 6.3 5.45 6.3 6.39 6.39
CERETIMEIN 1080 x 2340 | 720x1280 | 1080x2340 | 1080x2340 | 1080 x2340 | 1080 x2340 | 1080x2340 | 720x1520 | 1080x2340 | 720x1520 | 1080x2340 | 720x1440 | 1080 x 2340 1080 x 2340 1080 x 2340
Display (ppi) 409 294 403 432 403 403 409 269 403 269 409 295 403 403 403
Display IPS LCD IPSLCD  Buper AMOLEDSuper AMOLEDBuper AMOLEDBuper AMOLED|  IPS LCD IPS LCD AMOLED IPS LCD IPS LCD IPSLCD | Super AMOLED AMOLED AMOLED
Triple Triple Triple Triple Triple Triple
Dual Dual Dual Dual Dual Dual Dual
Camera (main) 8MP  |48MP+16MP+|48MP+13MP+|48MP+16MP+ 13MP 48MP+8MP+ | 48MP+8MP+ | 48MP+8MP+
64MP+48MP e b Tovp | 12MP+12MP | 4BMP+SMP | 12MP+2MP | 48MP+12MP | 12MP+2MP | 48MP+5SMP Lamp TP Lavp
f factor 1.8/2.4 2 18022122 | 18/24/24 | 18/22/2.2 1.8 18/2.4 22 18/1.2 22 18/2.2 2.2 1.8/2.412.4 1.8/2.4/2.4 1.8/2.4/2.4
cis size NA NA 2/3.3/36 2 2/3.3/3.6 2.55/3.4 2 NA 2 NA 2 112 | 24 [ 2ma [ 2mm
CIS Pitch (um) 08 112 0.8/L0/1.0 | 0.8/1.12/112 | 0.8/1.0/L.0 1.4/1.0 0.8 125 0.8/1.0 125 0.8 N 08/1.12 0.8/1.12 0.8/1.12
oIs N N N N N Y N N N N N N N N N
Dual lens Y N Y (Triple) Y (Triple) Y (Triple) Y Y Y Y Y Y N Y (Triple) Y (Triple) Y (Triple)
Pop-up ized pop-up ized pop-up ized pop-up
Camera (front) [EEEEEIVI 5MP 20 MP 20 MP 20 MP T 13 MP 8MP 20 MP 32 MP 13 MP 5MP o P o
Wi-Fi 802,11 Wi-Fi 802,11 | Wi-Fi 802,11 | Wi-Fi802.11 | Wi-FiB802.11 | Wi-Fig02.11 Wi-Fi 802,11 | Wi-Fi802.11 | Wi-Fig02.11
albigin/ac, | Wi-Fig02.11 | albiginjac, | ablgin/ac, .| Wi-Fig02.11 | amiginiac, | albiginjac, | ablginiac, | Wi-Fig02.11 a/\g"f‘ /802&11 . a/\sf—;:u/sozau . B/Z/‘/I-/FI/ 802‘1'11|,
(BN cal-band, Wi-| bigin, WiFi  |dual-band, Wi-|dual-band, Wi- dual-band, Wi-| ~dualband, |dual-band, Wi-| big/n, WiFi | dual-band, | dual-band, |duakband, Wi-| bigi, wi-Fi | #b3 1R CEA" | @ThAHER, CES ity
Fi Direct, Direct, hotspot Fi Direct, Fi Direct, Fi Direct, WiFi Direct, Fi Direct, Direct, hotspot| WiFi Direct, WiFi Direct, Fi Direct, Direct, hotspot Direct 'h tspot Direct. 'h tspot Direct Ih tspot
hotspot DLNA, hotspot| DLNA, hotspot| DLNA, hotspot hotspot hotspot hotspot hotspot hotspot rect, hotspol rect, hotspo rect, hotspof

Bluetooth v5.0, | Bluetooth V5.0,

Bluetooth v4.2, Bluetooth V5.0, | Bluetooth v4.2, Bluetooth v5.0, Bluetooth V5.0, Bluetooth V5.0,
Bluetooth Bluetooth 5.0 | Bluetooth v4.1 | Bluetooth 5.0 | Bluetooth V5.0 | Bluetooth V5.0 | Bluetooth v5.0 | Bluetooth v5.0 A2DP, LE AZE;’SE;)M Azggfgm A2DP, LE A2DP, LE | A2DP, LE, aptX HD | A2DP, LE, aptX HD | AZDP, LE, aptX HD
Octa-core
Octa-core Octa-core Octa-core
(1x2.84 GHz | Octa-core Octa-core Octa-core
Octa-core (1x2.84 GHz (1x2.84 GHz Kryo 485 & (22.0 GHz (1.8 GHz (1x2.84 GHz (4x1.8 GHz Octa-core Octa-core | Octa-core (1x2.84 Octa-core (2x2.2 | Octa-core (2x2.2
(4x2.2 GHz |Quad-core 1.4| Kryo 485 & Kryo 485 & Kryo 485 & (4x2.2 GHz (2x2.0 GHz | GHz Kryo 485 &
Octa-core 2.3 3x2.42 GHz |Kryo 460 Gold [Kryo 250 Gold Kryo 250 Gold GHz Kryo 470 GHz Kryo 470
CPU clock Kryo 260 & | GHz Cortex- | 3x2.42 GHz 3x2.42 GHz 3x2.41 GHz Kryo 260 & | Cortex-A53 & | 3x2.42 GHz Kryo
GHz Kryo 485 & | & 6x1.7 GHz | & 4x1.8 GHz & 4x1.8 GHz Gold & 6x1.8 GHz | Gold & 6x1.8 GHz
4x1.8 GHz A53 Kryo 485 & Kryo 485 & 4x1.8 GHz Kryo 460 Kryo 250 Kryo 485 & Kryo 250 4x1.8 GHz 6x1.45 GHz | 485 & 4x1.8 GHz Kryo 470 Silver) | Kryo 470 Silver)
Kryo 260) 4x1.8 GHz HABGHz | oot ;’ ver) ;ynver) 4x1.78 GHz S):Iver) Kryo 260) | Cortex A53) Kryo 485) Y ¥
Kryo 485) Kryo 485) v Kryo 485)
Qualcomm Q Q Q Qualcomm Qual Q Q Q Qualcomm Q Q Q Qualcomm Qualcomm
CPU Core SDM660 MSM8917 SDM855 SDM712 SDM855 SDM855 SDM675 SDM632 SDM855 SDM632 SDM660 SDM439 SDM855 SDM730 SDM730
T 1 T 1 ! T 1| Sr 855 730 r 730
660 (14 nm) | 425(28nm) | 855(7nm) | 712 (10nm) | 855(7nm) | 855(7nm) | 675(11nm) | 632 (14nm) | 855(7nm) | 632 (14nm) | 660 (14 nm) | 439 (12 nm) (7 nm) (8 nm) (8 nm)
GPU Core Adreno 512 | Adreno 308 | Adreno 640 | Adreno 616 | Adreno 640 | Adreno640 | Adreno 612 | Adreno506 | Adreno 640 | Adreno506 | Adreno512 | Adreno 505 Adreno 640 Andreno 618 Andreno 618
NAND 32/64 GB 8GB 64/128 GB 64/128 GB 256 GB 64/128 GB 64/128 GB 32/64 GB 128/256 GB 32/64 GB 32/64 GB 16/32 GB 64/128/256 GB 64/128/256 GB 64/128 GB
D
microSD, up | microSD, up microSD, up to microSD, up to microSD, up D, up up to
@l to 256 GB t0 128 GB N N N N 256 GB (uses 512GB N 1TB 256 GB (uses 256 GB N N N
(uses SIM 2 (dedicated (dedicated (dedicated shared SIM (dedicated
SIM 2 slot)
slot) slot) slot) slot) slot) slot)
DRAM 3/4/6 GB 1GB 6/8 GB 6 GB 12GB 6 GB 4/6 GB 2/3/4 GB 6/8/12 GB 3/4 GB 3/4 GB 2/3 GB 6/8 GB 6/8 GB 6 GB
EENEIREIERNY  4000mAh 3000mAh 3300mAh 3070mAh 3300mAh 3800mAh 4000mAh 4000mAh 4000mAh 4000mAh 4000mAh 4000mAh 4000mAh 4000mAh 4000mAh
2.0, Type-C | 2.0, Type-C | 2.0, Type-C 2.0, Type-C ¥ v ¥
uss 2.0, Type-C 10 ible | 1.0 ible | 1.0 ible | Type-C1.0 | 2.0, Type-C |microUSB 2.0,| 2.0, Type-C | 1.0 reversible | 2.0, Type-C SR || SHUTEERY | B ESay
Connector R4 reversible | microUSB 2.0 |  connector, b i 1.0 i USB On-The- | 1.0 bl 10 i microUSB 2.0 e U || enneser. 0B | cxmneees uss
connector USB On-The- | USB On-The- | USB On-The- |  connector connector Go connector | USB On-The- [  connector y ) '

Go Go Go Go On-The-Go On-The-Go On-The-Go

Source: Company data, Credit Suisse estimates

Technology sector 57



AN

CREDIT SUISSE

Figure 73: Xiaomi: Smartphone specs (Jul 2019 and later models)

12 September 2019

Announce

Release

Height (mm)
Width (mm)

Thickness (mm)

Weight (g)

bisplay size (incH|
Iplay resolution (|
Display (ppi)
Display

Camera (main)

f factor
Cis

CIS Pitch (um)

ols

Dual lens

Camera (front)

Bluetooth

Mi 9T Pro Mi CC9 Mi CC9e Redmi 7A Mi A3 Black Shark 2 Pro Redmi Note8 Pro
Aug 2019 July 2019 ;duly 2019 May 2019 July 2019 July 2019 Aug 2019
Aug 2019 July 2019 July 2019 June 2019 July 2019 Exp. Sep 2019 Sep 2019
156.7 156.8 153.5 146.3 153.5 163.6 161.3
743 745 719 70.4 71.9 75 76.4
8.8 8.7 8.5 9.6 8.5 8.8 8.8
191 179 173.8 165 173.8 205 199
6.39 6.39 6.01 5.45 6.01 6.39 6.53
1080 x 2340 1080 x 2340 720 x 1560 720 x 1440 720 x 1560 1080 x 2340 1080 x 2340
403 403 286 295 286 403 395
Super AMOLED | Super AMOLED | Super AMOLED IPS LCD Super AMOLED AMOLED IPS LCD
Triple . . Single 13MP N Quad
Triple Triple N Triple
48MP+8MP+ (China) or 12MP Dual 48MP+12MP| 64MP+8MP+
13MP 48MP+8MP+ 2MP [48MP+8MP+ 2MP (india) 48MP+8MP+ 2MP OMP+2MP
1.8/2.4/12.4 1.8 1.8/2.4 2.2 1.8/2.4 1.8/2.2 1.8/2.2/2.4/2.4
2/3/4 1/2/1900 2.0/2.2 2.9 2/2.2 1/2/1900 1.7/4/5/5
0.8/1.12 058 0.8/1.12 112 (‘(:I:;T:)) 125 0.8/1.12 0.8/1.0 0.8/1.12/1.75/1.75
N N N N N N N
Y (Triple) Y (Triple) Y (Triple) N Y (Triple) Y Y (Quad)
RlotizedIpOPP 32 MP 32 MP 5MP 32 MP 20 MP 20 MP
20 MP
Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11 Wi-Fi 802.11
a/bl/g/n/ac, dual- | a/b/g/n/ac, dual- | a/b/g/n/ac, dual- blg/n. Wi-Fi D‘II’SCl a/bl/g/n/ac, dual- | a/b/g/n/ac, dual- | a/b/g/n/ac, dual-
band, Wi-Fi band, Wi-Fi band, Wi-Fi 9 Yhotspot ' band, Wi-Fi band, Wi-Fi band, Wi-Fi

Direct, hotspot

Bluetooth V5.0,
A2DP, LE, aptX HD

Direct, hotspot

Bluetooth V5.0,
A2DP, LE, aptX HD

Direct, hotspot

Bluetooth V5.0,
A2DP, LE, aptX HD

Bluetooth v4.2,
A2DP, LE

Direct, hotspot

Bluetooth V5.0,
A2DP, LE, aptX HD

Direct, hotspot

Bluetooth V5.0,
A2DP, aptX HD, LE

Direct, hotspot

Bluetooth V5.0,
A2DP, LE

CPU clock

CPU Core

GPU Core

Octa-core (1x2.84
GHz Kryo 485 &
3x2.42 GHz Kryo

Octa-core (2x2.2
GHz Kryo 360

Octa-core (4x2.0
GHz Kryo 260

Octa-core (2x2.0
GHz Cortex-A53 &

Octa-core (4x2.0
GHz Kryo 260

Octa-core (1x2.96
GHz Kryo 485 &
3x2.42 GHz Kryo

Octa-core (2x
Cortex-A76 & 6x

NAND

Card slot

DRAM
Battery capacity|

usB
Connector

Gold & 6x1.7 GHz [ Gold & 4x1.8 GHz 6x1.45 GHz Gold & 4x1.8 GHz
485 & 4x1.78 GHz " " " 485 & 4x1.78 GHz Cortex-A55)
Kryo 485) Kryo 360 Silver) | Kryo 260 Silver) Cortex A53) Kryo 260 Silver) Kryo 485)
Qualcomm Qualcomm Qualcomm Qualcomm Qualcomm Qualcomm
SDM855 SDM710 SDM665 SDM439 SDM665 SDM855 Mediatek Helio
Snapdragon 855 | Snapdragon 710 | Snapdragon 665 | Snapdragon 439 | Snapdragon 665 | Snapdragon 855+ G90T (12nm)
(7 nm) (10 nm) (11 nm) (12 nm) (11 nm) (7 nm)
Andreno 640 Adreno 616 Adreno 610 Adreno 505 Adreno 610 Ad’enafé)o (700 | pati-g7emca
64/128 GB 64/128/256 GB 64/128 GB 16/32 GB 64/128 GB 128/256 GB 64/128 GB
microSD, up to microSD, up to microSD, up to microSD, up to microSD, up to
N 256 GB (uses 256 GB (uses 256 GB 256 GB (uses N 256 GB (uses
shared SIM slot) | shared SIM slot) (dedicated slot) shared SIM slot) shared SIM slot)
6 GB 6/8 GB 4/6 GB 2/3 GB 4/6 GB 8/12 GB 6/8 GB
4000mAh 4030 mAh 4030 mAh 4000 mAh 4030 mAh 4000 mAh 4500 mAh
2.0, Type-C 1.0 " 2.0, Type-C 1.0 g . "
reversible 20 Type_ Gl reversible microUSB 2.0 20 Type_ iy | 2 Typg Ciy | 2 Typg Sap
reversible reversible reversible reversible
connector, USB connector
On-The.Go connector connector connector connector

Source: Company data, Credit Suisse
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Figure 74: Xiaomi: Prices for core smartphone models

12 September 2019

Aug 2014 3GB/16 GB 13MP 1999RMB Oct 2016 4GB/128GB 3499RMB
Aug 2014 3GB/64 GB 13MP 1999RMB Oct 2016 6GB/256GB 3999RMB
Mi5 Feb 2016 3GB/32GB 16MP 1999RMB Sep 2017 6GB/64GB 3299RMB
Feb 2016 3GB/64 GB 16MP. 2299RMB Mi Mix 2 Sep 2017 6GB/128GB 3599RMB
Mi 6 Apr 2017 4GB/64GB 12MP+12MP 2499RMB Sep 2017 6GB/256GB 3999RMB
Apr 2017 4GB/128GB 12MP+12MP 2899RMB Sep 2017 8GB/256GB 4699RMB
Mi 6 Ceramic Apr 2017 4GB/64GB 12MP+12MP 2999RMB April 2018 6GB/64GB 12MP+12MP 3299RMB’
Mi8 June 2018 6GB/64GB 12MP+12MP 2699RMB Mi Mix 2s April 2018 6GB/128GB 12MP+12MP 3599RMB
June 2018 6GB/128GB 12MP+12MP 2999RMB April 2018 8GB/256GB 12MP+12MP 3999RMB
June 2018 6GB/256GB 12MP+12MP 3299RMB Nov 2018 6GB/128GB  24MP+2MP 12MP+12MP 3299RMB|
Mi 8 SE June 2018 4GB/64GB 12MP+5MP 1799RMB Mi Mix 3 Nov 2018 8GB/128GB  24MP+2MP 12MP+12MP 3599RMB
June 2018 6GB/64GB 12MP+5MP 1999RMB Nov 2018 8GB/256GB  24MP+2MP 12MP+12MP 3999RMB
Mig July 2018 8GB/128GB 12MP+5MP 3699RMB Explorer Edition Nov 2018 10GB/256GB___24MP+2MP 12MP+12MP 4999RMB
July 2018 4GB/64GB 12MP+20MP 1599RMB Mi Mix 356 Feb 2019 6GB/6AGB___ 24MP+2MP 12MP+12MP 599.00 cf. 4550RMB
Mi 6X July 2018 6GB/BAGB 12MP+20MP 1799RMB
July 2018 6GB/128GB 12MP+20MP 1999RMB
Sep 2018 4GB/64GB 12MP+5MP 1399RMB
Mi 8 Lite Sep 2018 6GB/64GB 12MP+5MP 1699RMB
Sep 2018 6GB/128GB 12MP+5MP 1999RMB
Mi8Pro Sep 2018 6GB/128GB 12MP+12MP 3199RMB
Sep 2018 8GB/128GB 12MP+12MP 3599RMB
Mi Play Dec 2018 4GB/64GB 12MP 1099RMB
Mio Feb 2019 6GB/128GB 48MP+16MP+12MP 2999RMB
Feb 2019 8GB/128GB 48MP+16MP+12MP 3299RMB
MigSE Feb 2019 6GB/64GB 48MP+13MP+8MP 1999RMB
Feb 2019 6GB/128GB 48MP+13MP+8MP 2599RMB

Source: Company data, Credit Suisse

Figure 75: Global shipments for emerging market smartphone makers

Major Chinese total

112.15

133.11

136.37 149.19

162.92 191.12 146.76 161.23 182.04 175.49 149.34 179.84 184.65 182.87 165.63 183.71 625.1 665.5 696.7

Huawei 1736 29.60 2731 3275 2811 3217 3368 4539 3455 38.46 3913 42.06 3933 54.23 5196 60.50 59.00 5871 1393 1542 2060
oPPO 731 955 1142 1440 1972 2270 2580 3156 2585 2799 3055 27.31 2458 2041 2998 2034 2307 2953 998 117 1133
vivo 639 910 1047 1207 1465 16.48 2144 2460 18.78 2115 2418 2351 1860 27.05 2055 2585 2318 2835 7.3 876 1011
Xiaomi 1471 1015 18.76 1841 11.80 1334 1363 1427 14.80 2144 2830 2817 2784 3235 3383 2505 2781 3226 530 9.7 1101
Lenovo 1875 1621 18.80 2019 1087 1112 1399 1503 1153 1119 1534 1227 916 1026 1097 1037 or7 954 510 503 408
zie 881 1143 11.62 1308 1027 846 1073 1412 7.58 809 826 835 625 122 141 163 119 182 436 23 105
Coolpad 895 809 585 586 485 467 410 438 276 226 134 101 096 090 100 086 091 088 180 74 a7
Gionee 269 288 262 356 571 7.99 880 1018 715 6.41 617 603 082 027 006 019 012 010 27 28 13
TcL 873 974 9.82 1078 792 7.01 870 925 516 467 401 532 315 341 449 625 387 459 29 192 17.3
LeEco 000 053 131 285 389 641 621 375 197 012 005 000 000 000 0.00 000 0.00 000 203 21 00
Hisense 179 170 139 122 124 129 155 179 162 167 199 180 129 115 109 123 101 110 59 7.1 a8
K-Touch 147 128 081 070 091 045 0.46 033 027 031 030 026 019 015 015 014 007 008 22 11 06
Meizu 459 458 7.06 459 125 420 600 842 6.54 586 589 326 146 122 11 171 076 061 199 215 55
Bird 033 031 032 026 022 018 017 018 015 018 020 020 015 010 008 003 001 000 08 07 04
Oneplus 060 025 051 083 055 055 069 070 052 071 127 148 136 172 180 1.86 130 197 25 40 67
Konka. 0.40 033 024 019 016 014 014 016 020 024 025 023 018 023 019 017 006 002 06 09 08
Haier 021 023 034 047 037 0.40 036 036 030 029 024 017 023 021 017 012 009 005 15 10 07
Transsion 314 406 405 431 387 397 490 485 548 745 835 7.54 838 1009 1014 10.05 852 975 176 288 387
Qihoo 360 000 000 0.00 000 000 0.00 000 000 0.00 000 000 000 000 000 0.00 000 0.00 000 00 00 00
HMD 268 298 127 025 004 002 001 001 016 139 394 459 204 244 493 575 396 342 01 101 192
Wiko 128 109 140 243 167 145 158 172 137 134 227 194 132 142 174 178 086 095 64 69 63
Meajor Indian Total 8.02 11.35 1245 11.09 8.62 9.71 8.46 3.50 3.58 4.84 5.09 4.79 2.96 192 4.92 3.04 110~ 0.87 30.3 183 12.8
Intex 215 280 306 242 218 203 208 070 052 100 078 075 041 018 013 006 002 002 70 31 08
Karbonn 065 099 090 040 046 095 107 044 044 061 092 055 045 010 014 016 007 002 29 25 08
Lava 232 289 329 380 255 268 241 118 143 150 139 178 128 109 157 068 067 057 88 61 26
15 66 66

9.6 9.3 6.0

a7 36 36

59 57 24

cv2015

cv2018

33% 45%

5% 9%

2% 7% 79%) 9%

2% 6% 6% 9%

a% a% 3% %) 0%

6% a% 3% 3%) 3%)

3% 3% 3% 2% 0% 19%)

3% 1% 19% 1% 0% 0%

1% 2% 29% 2% % 0% 0% %
ToL 3% 3% 3% 3% 2% 2% 2% 2% 1% 1% 19% 1% 1% 19% 1% 2% 1% 19%) 2% 9% 1%
LeEco % 0% % 19%) 9% 2% 2% 19 1% % 0% % % 0% % 0% % 0% 1% 0% %
Hisense 1% 0% % 0% 0% % % 0% % % 19% % % 0% % 0% % 0% % 0% %
K-Touch % 0% % 0% 0% % % 0% % % 0% 0% % 0% % 0% % 0% % 0% %
Meizu 1% 9% 2% 19%) 0% 9% 2% 2% 2% 2% 2% 9% % 0% % 0% % 0% 1% 0% %
Bird % 0% 0% 0% 0% 0% % 0% % % 0% % % 0% 0% 0% % 0% % 9% %
Oneplus % 0% % 0% 0% % % 0% 0% 0% 0% % % 9% 9% 0% 0% 19%) % 0% %
Konka. % 0% 0% 0% 0% 0% 0% 0% % 0% 0% 0% % 0% 0% 0% 0% 0% 0% 0% %
Haier % 0% 0% 0% 0% 0% % 0% % 0% 0% 0% % 0% 0% 0% 0% 0% 0% 0% 0%
Transsion 1% 19% 9% 19%) 19% 9% 1% 19% 2% 2% 2% 2% % 3% 3% 3% 3% 3% 19% 0% %
Qihoo 360 0% 0% % 0% 0% % 0% 0% % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 3%
HVD. 1% 19% 0% 0% 0% 0% 0% 0% 0% 0% 1% 19%) 1% 19 19% 2% 9% 19%) 0% 0% 0%
Wiko % 0% 0% 1%) 19 0% % 0% % 0% 19% % % 0% 0% 0% 0% 0% 0% 0% 0%
Major Indian Total 2% 3% 3% 3% 3% 3% 2% 1% 1% 1% 1% 1% 1% 1% 1% 1% 0% 0% 2% 1% 1%
Intex 1% 19% 19% 1% 19% 19% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Karbonn % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% % 0% 0% 0% 0% 0% 0% 0% 0%
Lava 1% 1% 1% 1%) 1% 1% 1% 0% 0% 0% 0% 0% % 0% 0% 0% 0% 0% 1% 0% 0%
Micromax 1% 1% 19% 1%) 1% 1% 1% 0% % 0% 1% % % 0% 1% 1% % 0% 1% 0% %
Emerging and French 0% 1% 0% 1% 1% 1% 1% 1% 1% 1% 1% 0% 0% 0% 0% 1% 0% 0% 1% 1% 0%
Cherry mobile 0% 0% % 0%) 0% % % 0% 0% 0% 0% 0% % 0% 0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% % 0% 0% 0% 0%

Source: IDC, Credit Suisse
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12 September 2019

Figure 76: China's smartphone market: Shipments and market share breakdown

'Smartphone shipment in China market mn units.
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Source: IDC, Credit Suisse

Figure 77: China's smartphone market: Shipment by price tier

Shipment by Price Band in China
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Figure 78:

China's smartphone market

12 September 2019

Smartphone shipments and market share for handsets over US$200

in China

LG Electronics 011 0.09 0.02 002

Huawei 5.23 6.55 6.65 7.66 9.89 1272 15.22

2TE 186 267 172 029 0.82 107 113

Lenovo 070 024 023 0.06 014 032 015

Coolpad 061 045 052 018 038 047 018
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Oppo 267 424 6.69 9.94 12.68 1523 18.28

vivo 372 4.08 319 9.98 9.18 1276 1612

Meizu 159 064 177 002 0.40 103 1.96
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Source: IDC, Credit Suisse
Figure 79: Major Chinese smartphone makers: Domestic shipments and exports
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5G-related trends

Our view based on market survey

5G chipset production could top 500mn units in 2020

The most striking finding in our September survey was the fact that the production
schedules provided to foundries have output of 5G chipsets increasing from 46mn units in
2019 to over 500mn in 2020.

Some caution is in order here, however, since all of the major chipset makers other than
Mediatek plan to make nothing but 5G-compatible chipsets from 2H 2019 forward. This
means that new-model 4G phones coming in 2020 will have to use 5G chipsets and that
chipset production volume therefore does not necessarily equate with 5G smartphone
volume.

In terms of chipset design, AP+5G modem looks set to remain the primary configuration in
the premium segment in 2019-2020, with SoCs coming from 2021. In lower-end segments
where costs are an issue, the expectation is that SoCs incorporating 5G modems will
launch from late 2019 through 1H 2020 including the Kirin 720, SDM7250, and Exynos
9630.

HiSilicon has meanwhile directed foundries to halve production of 4G chipsets in 4Q 2019
in an indication that chipset makers are adjusting inventories of 4G chipsets in tandem
with the 5G ramp.

Trends at HiSilicon

HiSilicon targets production of 23mn 5G chipsets in 2019, including 5mn for the Balong
5000, 17mn for the Kirin 990 (4G and 5G combined) used in the Mate 30 and other
premium models, and 1mn for the Kirin 820 for midrange and high-end phones. Plans for
2020 have output at 15mn units for the Balong 5000, 50mn for the Kirin 990, and 100mn
for the Kirin 820. Some suppliers expect 5G compatibility across all of Huawei’'s P Series,
Mate Series, Honor Series, and Nova Series phones for launch in the Chinese market in
2020. Some think Huawei could produce 100mn 5G compatible phones for the Chinese
market in 2020 premised on a total smartphone market there of 400mn units and a 50%
share for Huawei with half coming from 5G.

Trends at Qualcomm

Qualcomm targets production of 19mn 5G modems in 2019, including 4mn for the
premium segment X50 (+SDM855), 11mn for the X55 (+SDM865) toward year’s end in
preparation for 2020-model phones, and 4mn for the SDM7250 SoC for midrange and
high-end phones. It plans an increase to 240mn units in 2020, including 60mn for the X55
(+SDM865), 90mn for the X55 (+Apple A14/13), and 90mn for the SDM7250. Some of our
sources expect the SDM7250 to be launched in two versions: a sub-6GHz and a sub-
6GHz+mmWave. There is also a view that the midrange SDM6250 scheduled to launch in
4Q 2020 could be brought forward to 1H. SDM6250 for mid-end segment is scheduled to
launch in 3Q 2020.

Trends at Apple

Qualcomm’s schedule has it producing 90mn units of its X55 modem for Apple in 2020,
but there is also a view that the A13’s compatibility with the X55 paired with the iPhone’s
comparatively long product cycle could see Apple introduce 5G compatibility while 2019-
model phones are still in play. We also heard talk of all 2020-model iPhones being 5G
compatible or alternatively of some being LTE.

In terms of RF design, however, migration to sub-6GHz would appear comparatively easy
since iPhones have had 4x4 MIMO compatibility since the XS and XS Max and have also
incorporated PAMID with 3.5GHz compatibility for models sold in Japan (however,
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mmWave compatibility and the 2xTX MIMO compatibility at n41 and n77 sought by China
Mobile and China Telecom could require a design change).

In addition, US and Japanese carriers are calling for n257 (28GHz) mmWave compatibility
for 2020-model phones.

Samsung LSI Exynos

Samsung recently announced its new Exynos 9630 (8nm) as the world’s first 5G chipset,
for shipment to Chinese smartphone makers and others from late 2019. The Exynos 9630
is set for use in Samsung phones as well as Chinese phones from Lenovo, Xiaomi, and
Vivo, but Samsung LSI's comparatively weak support capability means that Oppo and
certain other smartphone makers have been refused supply.

In the premium segment, the Galaxy S11 looks likely to be equipped with an Exynos 9830
(6nm) processor and Exynos 5123 modem, in contrast to the Galaxy Note10’s (7nm)
Exynos 9825/5100 pairing.

MediaTek

MediaTek apparently plans to start shipping M70-based SoCs from late Jan—Mar CY20 or
during Apr—Jun CY20 and launch volume production of mid-end SoCs from Jul-Sep
CY20. For the full CY, it plans to produce 45mn units. Additionally, it is apparently
designing two versions of M70-based SoCs with low-end and high-end RF specs,
respectively.

Figure 80: 5G chipset production plan

5G SOC, BB+AP production forecast 2019 2020
AP/BB/SOC Product name Process Foundry mn units mn units Customer
Hisilicon Balong 5000(+Kirin 980/985/710) 7nm Pro TSMC 5 15 Huawei
Hisilicon Kirin 990 7nm EUV TSMC 17 50 Huawei
Hisilicon Kirin 820 7nm EUV TSMC 1 100 Huawei
Qualcomm X50(+SDM855) 8nm Samsung 4 0 Mainly China, Samsung, LG
Qualcomm X55(+SDM865) 7nm Pro TSMC 11 60 Mainly China, Samsung, LG
Qualcomm X55(+Apple A13/14) AP5nm/7nm Pro+BB7nm Pro TSMC 0 90 Apple
Qualcomm SDM7250 7nm EUV Samsung 4 90 Mainly China, Samsung, LG, others
Qualcomm SDM6250 (3Q20 MP) 8nm?7nm? Samsung NA NA Mainly China, Samsung, LG, others
Samsung LSI Exynos 9630 8nm Samsung 3 50 Samsung, Lenovo, Xiaomi, vivo
Samsung LSI 5G Modem + AP 7nm EUV/5SnmEUV Samsung 0 15 Samsung Flagship
Mediatek M70 SoC (1Q-2Q20), Midend SoC (3Q20) 7nm EUV TSMC 1 45 Mainly China
Total 46 515
Hisilicon 23 165
Qualcomm 19 240
Samsung LSI 3 65
Mediatek 1 45
Samsung 11 155
TSMC 35 360

Source: Credit Suisse estimates

Technology sector

RMB1,500 5G smartphones by 2H 2020

Chinese mobile carriers’ key demands for 5G smartphones are as follows.

All new 5G phones to be SA-compatible from 2020

China Mobile is expected to launch commercial 5G service in October 2019. Only non-
standalone (NSA) service will be available in 2019, but standalone (SA) is expected to be
added from January 2020. Regarding new phones, however, only SA-compatible models
will be eligible for carrier certification beginning January 2020 (NSA phones will continue to
be sold).

TX MIMO at n41 and n78

Regarding RF front-end modules, all three Chinese mobile carriers are requiring 4xRX
MIMO, and China Mobile and China Telecom are additionally calling for 2xTX MIMO
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compatibility for the SA mode: China Mobile at n41 (2.5GHz) and China Telecom at n78
(3.7GH2).

Chinese smartphones will thus use n41(2.5Ghz), n77(3.5GHz), and n79 (4.5 GHz) for 5G,
suggesting a strong possibility of their incorporating two PAMIF and two diversity modules
to enable 2x4 MIMO compatibility in a positive development for RF FEM makers.

5G compatibility in RMB1,000-2,000 phones by end-2020

China Mobile is calling for 5G compatibility in phones priced at RMB5,000 ($700) and
above in 2019, RMB3,000 ($400) and above in mid-2020, and RMB1,000-2,000 ($140-
280) in late 2020.

Carriers offer subsidies to their device supply chains, but their limited framework has
Chinese smartphone makers looking to accelerate their launch of 5G models in order to
get a share of the pie. However, we currently have no direct details of 5G handset
subsidies.

As of 2Q 2019, phones priced at $700 and above accounted for 9% of the total Chinese
smartphone market, with 26% priced at $400 and up, 45% at $275 and up, and around
80% at $150 and up.

The more-bullish forecasts have Chinese 5G smartphone production at 200mn units in
2020, but we think this is difficult but not unrealistic assuming a total Chinese smartphone
market of 400mn units split evenly between 1H and 2H and with 5G accounting for 25%
(50mn units) in 1H and 80% (160mn) in 2H.

Chinese carriers apparently expect their current 850mn LTE subscribers to transition to 5G
over 2019-22.

Figure 81: China smartphone shipment ratio by price band

Price Band 2016Q1  2016Q2  2016Q3  2016Q4  2017Q1  2017Q2  2017Q3  2017Q4  2018Q1  2018Q2  2018Q3  2018Q4  2019Q1

1000+ 0% 0% 0% 0% 0% 0% 0% 6% 6% 3% 3% 3% 1% 1%
$900-$1000 1% 0% 0% 1% 0% 0% 0% 1% 1% 1% 1% 0% 0% 0%
$800-$900 5% 1% 1% 3% 3% 2% 1% 2% 1% 1% 1% 6% 1% 1%
$700-$800 0% 4% 2% 4% 3% 3% 3% 2% 2% 1% 1% 1% 4% 7%
$600-$700 5% 3% a% 2% 3% 3% 3% 2% 2% 3% 1% 3% 4% a%
$500-$600 2% 2% 1% 2% 3% 3% 3% 3% 3% a% 3% 4% 5% 6%
$400-$500 2% 3% 3% 4% 14% 10% 8% % 10% 16% 10% 8% 10% 7%
$300-$400 21% 18% 22% 18% 12% 19% 24% 21% 13% 9% 18% 14% 14% 16%
$200-$300 14% 17% 20% 21% 21% 17% 16% 21% 25% 25% 21% 17% 14% 17%
$100-$200 32% 34% 30% 23% 24% 29% 33% 28% 31% 31% 36% 39% 43% 39%
$50-$100 14% 17% 14% 19% 15% 12% 8% % 6% 5% 6% 5% 3% 3%
$0-$50 3% 2% 3% 2% 2% 2% 1% 1% 0% 0% 0% 0% 0% 0%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Source: IDC, Credit Suisse

Technology sector

Outlook for 5G smartphone market

Our June survey indicated production of 120-150mn 5G smartphones in 2020, and this
was consistent with a corresponding estimate of 158mn units by our Asia team cited in our
28 August report on 5G business opportunities for Japan’s electronic component sector
and also with an estimate of 149mn units by research firm Techno Systems Research
(TSR) in May 2019.

However, we now see scope for 250-300mn units in 2020 in view of Chinese carriers’
proactive stance on 5G, Huawei's aggressive 5G rollout, and Apple’s plans. Specifically,
we think Huawei could produce 100mn units, Apple 90mn (including all 5G-compatible
devices), Samsung 40mn, and others 40-50mn.
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TSR likewise raised its shipment forecasts for 5G smartphones at the end of August to
14mn units for 2019 (previously 11mn), 227mn for 2020 (149mn), and 520mn for 2021

(353mn).
Figure 82: 5G smartphone market forecasts by Figure 83: 5G smartphone market forecasts by
region (as of May 2019) region (as of end of August 2019)
5G Smartphone Market Forecast by Area
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Source: Credit Suisse based on TSR estimates Source: Credit Suisse based on TSR estimates
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Figure 84: 5G and foldable smartphones

Foldable Foldable + 56

alaxy Note: alaxy Note10+
Galaxy Note10 ~ Galax ysvémem e

Galaxy Fold Mate X V50 ThinQ 5G MI MIX3 56 Axon 10 Pro 56 Reno 56 Mate 20 X (5G) 7Pro 56

56

One Plus Vivo

Huaveei Samsung Samsung

Vendor Samsung Samsung [t} Xiaomi Faid Oppo Samsung

Huawei

Announce Feb 2019 Feb 2019 Feb 2019 Feb 2019 Feb 2019 Feb 2019 April 2019 May 2019 May 2019 Aug 2019 Aug 2019 Aug 2019 Sep 2019

Release April 2019 Exp. 2Q 2019 Exp. Nov 2019 May 2019 May 2019 May 2019 May 2019 July 2019 June 2019 Aug 2019 Aug 2019 Exp.Sept 2019 Sep 2019

Height (mm) 162.6 - 161.3 159.2 157.9 159.2 162 1746 162.6 151 162.3 158.8 164.8

78.3 (Folded), 146.2
Width (mm) 771 (Unfolded) 76.1 74.7 734 77.2 85.4 75.9 718 77.2 75.7 76.4
11 (Folded) , 5.4
79 (Unfotded) 83 94 7.9 93 82 88 79 7.9 93 8.4
198 - 295 183 NA NA 215 232 206 168 198 217 206
Display size (inch) 6.7 73 (main display), 4.6 8 6.4 6.39 6.47 66 72 6.67 63 6.8 6.41 6.7
(cover display)
Display resolution (px) 1440 x 3040 1536 x 2152 2200 x 2480 1440 x 3120 1080 x 2340 1080 x 2340 1080 x 2340 1080 x 2244 1440x3120 | 1080 x2280 1440x3040 | 1080x2340 | 1080x2400
Display (ppi) 502 414 414 537 403 398 3% 346 515 401 498 402 393
Dynamic AMOLD (main
display), Super y Dynamic Dynanic
Display Dynamic AMOLED AMOLED (cover AMOLED P-OLED Super AMOLED AMOLED AMOLED OLED Fluid AMOLED AMOLED AMOLED Super AMOLED | Super AMOLED
display)
Quad
Quad ) Triple ) Triple Quad Triple
S ) Triple Triple Triple Triple 12MP+12MP+16M Triple
CUYCEDM vl 12vp+12vP+ioMp | RS | doMPrGMPrBMPTO | B e | Dualiawpeaave | TR o | 48MPperiscope | o D | eMPeeP+ioM 12w+ iampas( o SIEEE M) dapetampam | o o RS
F camera 13MP+8MP P P camera P
f factor 1524124122 1524124122 L8/2.212.4 152.4/1.9 180 1.80 17/3.0/22 1822124 162.212.4 152.102.2 152.12.2 1822124 202222
cisssi 2.55/3.6 2.55/3.6 170 2661 2.55/3.4 2 2 1772.714 2 2.55/3.6 255/3.6 2 2
CIS Pitch (um) 14110 14110 N 1410110 1410 08 08 N 08 141010 14/.0/1.0 08 08112
OIS(YIN) Y (wideftelephoto camera) | Y (Wideftelephoto N Y (standardrtelephoto |y (e cameray | Y (Standard/elephoto Y (Dual) Y (telephoto camera) Y (Dual) Y (Dual) Y (Dual) N N
camera) camera) camera)
Dual Camera (Y/N) Y (Triple) Y (Triple) Y (Quad) Y (Triple) Y (Dual) Y (Triple) Y (Triple) Y (Triple) ¥ (Triple) Y (Triple) Y (Quad) Y (Triple) Y (Triple)
10MP+8MP (main
Camera (front) 10MP+TOF camera | display), 10MP (cover N SMP+SMP 24MP+2MP (Both 20 MP Motorized pop-up 24P Motorized pop-up 10 MP 10 MP 12MP 32MP
mechanical pop-up) 16MP 16 MP
display)
- -1 802.11 - x ' . ' x
Wi 802.1 albigiaciax Wi 802,11 Wi 80211 Wi-Fi 80211 Wi 80211 Wi 80211 Wi 80 Wi-Fi 80211 Wi-Fig0211 | Wi-Fig0211 | Wi-Fi8021l | Wi-Figo21l | Wi-Figo211
albig/n/ac, dual-band, a/b/g/n/ac, dual- | alblgin/ac, dual-band, | albiginiac, duak- duall albigivac, dual- | alblgin/ac, duak-
dual-band, Wi-Fi Direct, | albigi/ac, duakband, | abigin/ac, duak-band, alblgin/ac, dua-band, | albiginac, dual-band, /
" Wikt Dt hotepot | Witk Divect notepor. | WinF1 Direet, DLNA, | & e | Wikt Dect, notepor | band: WiFiDirect, | DLNA, Wi-Fi Direct, |band, Wifi Direct,| band, Wi-Fi band, Wi-Fi band, Wi-Fi band, Wi-Fi
" - . hotspal hotspot o - hotspal hotspot hotspot DLNA, hotspot | Direct, hotspot | Direct, hotspot | Direct, hotspot | Direct, hotspot
5.0, A2DP, LE, apiX | 5.0, A2DP, LE, apiX | 5.0, A2DP, LE, apiX | 5.0, A2DP, apix HD, 5.0, A2DP, EDR, | 5.0, A2DP, apiX HD, | 5.0, A2DP, LE, | 5.0, A2DP, LE, | 5., A2DP, LE, | 5.0, A2DP, LE,
Bluetooth 5.0, A2DP, LE, apiX o iy o e 5.0, A2DP, LE L apoi £ e S o o o 5.0, A2DP, LE
5G Band NAL, N71, N260, N261 = N4, N77, N78, N79 N260, N261 78 N78 N78 NA NA NA NA NA NA

Octa-core (2x2.73| Octa-core (2x2.73
GHz Mongoose | GHz Mongoose
M4 & 22.4 GHz | M4 & 22.4 GHz

Cortex-A75 & Cortex-A75 &

Octa-core (1x2.84|4x1.9 GHz Cortex- | 41.9 GHz Cortex- | Octa-core (1:2.84 | Octa-core (1x2.84
GHz Kryo 485 & AS5) - ASS) - GHz Kryo 485 & | GHz Kryo 485 &

3x2.42 GHz Kryo | EMEAILATAM, | EMEA/LATAM, | 3x2.42 GHz Kryo | 3x2.42 GHz Kryo

Octa-core (22.73 GHz
Mongoose M4 & 2x2.31 GHz
Cortex-A75 & 4x1.95 GHz | Octa-core (1x2.84 GHz | Octa-core (2x2.6 GHz | Octa-core (1x2.84 GHz | Octa-core (1x2.84 GHz | Octa-core (1x2.84 GHz
Cortex-AS5) - EMEA | Kryo 485 & 3:2.42 GHz | Cortex-A76 & 2x1.92 |Kryo 485 & 3x2.42 GHz | Kryo 485 & 3x2.42 GHz | Kryo 485 & 3x2.42 GHz

Octa-core (1x2.84
GHz Kryo 485 &
3x2.42 GHz Kryo

Octa-core (2x2.6 GHz

CPU clock Cortex-A76 & 2x1.92

Octa-core (1:2.84 Ghz Kiyo) Kryo 485 & 408 Gz | Ghz Cortex-AT6 & | Kryo 485 & 43 Gz | Kiyo 485 & 408 GHz | Kryo 485 8 418 Ghz | e " B0 00 | otz Corecazoa | ot B OFF 0 | BHERRTR | BIERCRTR, | e B | 76 vt
485 & 3:2.41 GHz Kryo 485 Kryo 485) 4x1.8 GHz Cortex-AS5) Kryo 485) Kryo 485) Kiyo 485) 4X1.8 GHz Cortex-AS5)
Kryo 485) Kiyo485) | GHzKryo485& | GHzKryod85& |  Kryo 485) Kryo 485)
8 41.78 GHz Kryo 485) -
SALATAM o 3:.42 GHz Kryo | 3:2.42 GHz Kryo
g 485 & 4¥0.78 GHz | 485 & 4x0.78 GHz
Kryo 485) - Kryo 485) -
USAIChina USA/China
Exynos 9825 (7 | Exynos 9825 (7
nm) - m) -
Bxynos gséoMcE’“A'a (8nm) - Qualcomm Qualcomm EMEA/LATAM | EMEA/LATAM Qualcomm Qualcomm
Qualcomm SOMESS Qualcomm SDMBS5 | HiSilicon Kirin 980 (7 | Qualcomm SDM8S5 | Qualcomm SDM8S5 | Qualcomm SDMBS5 SDMBS5 | HiSiicon Kirin 980 (7 |  SDMBS5 Qualcomm Qualcomm SDMBS5 SDMBS5
Snapdragon 855 (7 nm) ) 855 (7 nm) 855 (7 855 (7 nm) 855 nm) Snapdragon 855 | SDMBS5 SDMBS5 | Snapdragon 855+ | Snapdragon 855
‘Snapdragon 855 (7 nm) - (7 nm) (7 nm) ‘Snapdragon 855 | Snapdragon 855 (7 nm) (7 nm)
USAILATAM, China 29 apdrag
(@ nm) - (7 nm) -
USA/China UsA/China
Mali-G76 MP12 - | Mal-G76 MP12 -
Mali-G76 MP12 - EMEA
GPU Core Adreno 640 - USAILATAM, Adreno 640 Mali-G76 MP10 Adreno 640 Adreno 640 Adreno 640 Adreno 640 Mali-G76 MP10 Adreno6ao | EVEALATAM | EMEALLATAM | Adreno 640 (700 | »yon ag
China. Adreno 640 - Adreno 640 - MHz)
USA/China USA/China
NAND 256 GB 51268 51268 12868 641128 GB 12868 256 GB 12868 1281256 GB 256 GB 2561512 GB 1281258 GB 12868
microSD, up to | NM (Nano Memory), up microSD, up to 1 microSD, up to
Card slot N N m“;égg";(r;’:“g’)w '2‘)" "'C’(‘;ig"c ‘;‘;gﬂjx G8 N microSD, up 1o 512 GB | 256 GB (uses | to 256G8 (uses shared N N T8 (dedicated N 512 GB (6GB
shared SIM slof) SIM siof) slof) model only)
DRAM 8GB 1268 8GB 6GB 6GB 6GB 8GB 6GB 6/8/12 GB 1268 1268 8/12 GB 6/8GB
Battery capacity 4500mAR 4380mAn 4500mAR 4000mAR 3800mAR 4000mAR 4065 mAh 4200 mAh 4000 mAh 3500 mAh 4300 mAh 4500 mAR 4500 mAh
Type-C 1.0 3.1, Type-C 1.0 2.0, Type-C L0
1, Type-C 1. 1, Type-C 1. 1, Type-C 1. 20, Type-C 1.
3.1, Type-C 1.0 reversible 3.1, Type-C 1.0 31, Type-C 1.0 31,Type-C10 | Type-C 1.0 reversible 2.0, Type-C 1.0 reversible 3.1, Type-C 1.0 reversible 31 Type-C 10 | 3.1, Type-C 1.0 reversible 0. Type-C 1.0
USB Connector rewersible connector, rewersible reversible reversile
connector reversible connector reversible connector reversible connector ‘connector reversible connector connector, USB connector, USB connector, USB
USB On-The-Go connector cconnector cconnector
On-The-Go On-The-Go On-The-Go

Source: Company data, Credit Suisse

Technology sector 66



CREDIT SUISSE\

12 September 2019

Others

Technology sector

Tablet output by the seven major brands, which totaled 102mn units in 2018, was
projected at 99mn units for 2019 (-3% YoY) in our March survey, 101mn (-2%) in our
June survey, and 102mn (-1%) in our current survey.

iPad output, which amounted to 53mn units (+3% YoY) in 2018, was projected at 54mn
(+2%) for 2019 in our June survey, and 53mn (flat) in our current survey. In 2018,
quarterly output was 15mn units (+5% QoQ, +28% YoY) in Jan—Mar, 11mn (-23%,
-9%) in Apr—Jun, 12mn (+8%, -9%) in Jul-Sep, and 15mn (+21%, +6%) in Oct-Dec.
In our June survey, 2019 production volume was projected to total 12mn units (-19%,
-18%) in Jan—Mar, 13mn (+10%, +17%) in Apr—Jun, 16mn (+24%, +34%) in Jul-Sep,
and 13mn (-22%, -13%) in Oct—Dec. As of our current survey, the forecast is for 12mn
in Jan—-Mar (-21%, -20%), 11mn in Apr—Jun (-6%, —3%), 18mn units in Jul-Sep
(+62%, +46%), and 12mn units in Oct—Dec (-30%, —-16%).

There were no notable PC-related updates. Expedited production ahead of US tariffs
on China, and the resulting rush to procure parts early appear to have lifted Apr—Jun
and Jul-Sep numbers, creating concerns about a possible pullback in Jan—Mar 2020
onward.

Chinese server makers and data centers, as well as Alibaba, Tencent and others looks
set to adopt new chips including Kunpeng 920 (HiSilicon’s ARM-based server CPU)
and Ascend 920 (Huawei’s Al processor). This should drive sharp growth in demand
for 2.5D substrates in high-multilayer applications.

As of March, respondents expected the tightness of Intel’s supply to ease around
May-Jun, but they now look for this to occur from Oct—Dec. Flip-chip package makers
have recently seen increased orders for flip-chip packages for the Ice Lake CPU (PC
version).

We also heard about sharp output growth at 10T module makers SunSea and Quectel,
particularly in modules for narrowband loT (NB-loT) applications. This appears driven
by a government-led effort to introduce smart gas meters and fire alarms. There seems
to be a high risk of double-ordering for certain components, but this likely reflects tight
supply of temperature compensated crystal oscillators (TCXO) and tuning-fork crystal
oscillators. Japanese LCD makers are now making concerted efforts to raise prices
and thereby improve margins. Their refusal to accept low-priced orders is exacerbating
the tight supply.

Nintendo Switch output is expected to reach 18—20mn units in CY19 and 20-22mn in
FY19. Output for the prior model is estimated at 1.5-1.6mn units for Apr—Jun, 5.0—
5.1mn for Jul-Sep, and 3.5-3.6mn for Oct—Dec, while output for the new Switch Lite,
which started in March, is estimated at 1.7-1.8mn for Apr—Jun, more than 4.5mn units
in Jun-Sep, and less than 3.5mn units for Oct—Dec.

Apple apparently seems to plan output of 70—-75mn AirPods and 20-25mn Apple
Watches.
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Figure 85: Tablet PC production volume forecasts by major brand maker
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Figure 86: iPad production volume forecasts by form factor
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Figure 87: Notebook PC ODM production volume Figure 88: Motherboard production volume
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Figure 89: Smartphone shipment volume ranking top 10 (Shipment volume, market share)

12 September 2019

Ranking 14Q1 14Q2 14Q3 14Q4

Company mn units Company mn units Company mn units Company mn units
1 Samsung 88.5 30.7% Samsung 74.9 24.8% Samsung 79.6 23.9% Samsung 74.5 19.7%
2 Apple 43.7 15.1% Apple 35.2 11.7% Apple 39.3 11.8% Apple 74.2 19.6%
3 Lenovo 18.9 6.6% Lenovo 24.3 8.0% Lenovo 25.7 7.7% Lenovo 24.7 6.5%
4 Huawei 135 4.7% Huawei 20.2 6.7% Xiaomi 17.3 5.2% Huawei 23.6 6.3%
5 LGE 12.3 4.3% LGE 14.5 4.8% LGE 16.8 5.1% Xiaomi 16.5 4.4%
6 Coolpad 10.4 3.6% Xiaomi 13.8 4.6% Huawei 16.5 4.9% LGE 15.6 4.1%
7 Xiaomi 10.0 3.5% Coolpad 11.9 3.9% ZTE 11.0 3.3% TCL-Alcatel 13.6 3.6%
8 Sony 8.8 3.0% ZTE 10.0 3.3% Microsoft 10.9 3.3% ZTE 11.9 3.2%
9 ZTE 8.2 2.8% Microsoft 9.8 .3% Sony 9.9 3.0% Sony 11.7 3.1%
10 Microsoft 8.0 2.8% Sony 9.4 3.1% OPPO 9.5 2.8% Microsoft 9.7 2.6%
Ranking 15Q4

Company mn units Company mn units Company mn units Company mn units
1 Samsung 82.1 24.5% Samsung 72.8 21.3% Samsung 83.6 23.3% Samsung 81.7 20.4%
2 Apple 61.2 18.3% Apple 475 13.9% Apple 48.0 13.4% Apple 74.8 18.7%
3 Lenovo 18.7 5.6% Huawei 29.6 8.6% Huawei 27.3 7.6% Huawei 32.7 8.2%
4 Huawei 17.4 5.2% Xiaomi 19.1 5.6% Lenovo 18.8 5.2% Lenovo 20.2 5.0%
5 LGE 15.4 4.6% Lenovo 16.2 4.7% Xiaomi 18.8 5.2% Xiaomi 18.4 4.6%
6 Xiaomi 14.7 4.4% LGE 14.1 4.1% LGE 14.9 4.1% LGE 15.3 3.8%
7 ZTE 8.9 2.7% ZTE 11.4 3.3% ZTE 11.6 3.2% OPPO 14.4 3.6%
8 Coolpad 8.8 2.6% TCL-Alcatel 9.7 2.8% OPPO 11.4 3.2% ZTE 13.1 3.3%
9 Others 8.7 2.6% OPPO 9.6 2.8% Vivo 10.5 2.9% Vivo 12.1 3.0%
10 Microsoft 8.5 2.5% Vivo 9.1 2.7% Others 9.8 2.7% TCL-Alcatel 10.8 2.7%
Ranking 16Q1 16Q2 16Q3 16Q4

Company mn units Company mn units Company mn units Company mn units
1 Samsung 79.2 23.9% Samsung 78.6 22.7% Samsung 76.1 21.0% Apple 78.3 18.2%
2 Apple 51.2 15.4% Apple 40.4 11.7% Apple 45.5 12.6% Samsung 775 18.0%
3 Huawei 28.1 8.5% Huawei 32.2 9.3% Huawei 33.7 9.3% Huawei 45.4 10.6%
4 OPPO 19.7 5.9% OPPO 22.7 6.6% OPPO 25.8 7.1% OPPO 31.6 7.3%
5 Vivo 14.6 4.4% Vivo 16.5 4.8% vivo 21.4 5.9% vivo 24.7 5.7%
6 LGE 13.4 4.0% LG Electronics 13.9 4.0% Lenovo 14.0 3.9% Lenovo 15.0 3.5%
7 ZTE 11.8 3.6% Xiaomi 13.3 3.9% Xiaomi 13.6 3.8% LG Electronics 14.4 3.3%
8 Lenovo 10.9 3.3% Lenovo 11.1 3.2% LG Electronics 13.5 3.7% Xiaomi 143 3.3%
9 Xiaomi 10.3 3.1% Others 10.1 2.9% ZTE 10.7 3.0% ZTE 14.1 3.3%
10 Others 7.9 2.4% ZTE 8.5 2.4% Others 9.7 2.7% Others 10.4 2.4%
Ranking 17Q1 17Q2 17Q3 17Q4

Company mn units Company mn units Company mn units Company mn units
1 Samsung 80.1 23.2% Samsung 79.8 22.9% Samsung 83.3 22.1% Apple 77.3 19.6%
2 Apple 50.8 14.7% Apple 41.0 11.8% Apple 46.7 12.4% Samsung 74.5 18.9%
3 Huawei 345 10.0% Huawei 38.5 11.0% Huawei 39.1 10.4% Huawei 42.1 10.7%
4 OPPO 25.8 7.5% OPPO 28.0 8.0% OPPO 30.6 8.1% Xiaomi 28.2 7.1%
5 Vivo 18.8 5.4% Xiaomi 21.4 6.2% Xiaomi 28.3 7.5% OPPO 27.3 6.9%
6 LG Electronics 14.8 4.3% Vivo 21.1 6.1% vivo 24.2 6.4% vivo 235 6.0%
7 Xiaomi 14.8 4.3% LG Electronics 133 3.8% Lenovo 15.3 1% LG Electronics 139 3.5%
8 Lenovo 115 3.3% Lenovo 11.2 3.2% LG Electronics 13.7 3.6% Lenovo 12.3 3.1%
9 Others 8.1 2.4% Others 10.0 2.9% Others 10.0 2.6% Others 10.0 2.5%
10 ZIE 7.6 2.2% ZTE 8.1 2.3% Transsion 8.3 2.2% ZTE 8.4 2.1%

18Q2 18Q3 18Q4

Company mn units Company mn units Company mn units Company mn units
1 Samsung 78.2 23.5% Samsung 715 21.0% Samsung 72.2 20.3% Samsung 70.3 18.8%
2 Apple 52.2 15.7% Huawei 54.2 15.9% Huawei 52.0 14.6% Apple 68.4 18.3%
3l Huawei 39.3 11.8% Apple 41.3 12.1% Apple 46.9 13.2% Huawei 60.5 16.2%
4 Xiaomi 27.8 8.4% Xiaomi 32.4 9.5% Xiaomi 33.8 9.5% OPPO 29.3 7.9%
5 OPPO 24.6 7.4% OPPO 29.4 8.6% OPPO 30.0 8.4% Vivo 25.8 6.9%
6 Vivo 18.7 5.6% Vivo 27.1 7.9% Vivo 29.5 8.3% Xiaomi 25.0 6.7%
7 LG Electronics 11.2 3.4% Lenovo 10.3 3.0% Lenovo 11.0 3.1% Lenovo 10.4 2.8%
8 Others 9.2 2.8% Transsion 10.1 3.0% LG Electronics 10.5 3.0% Transsion 10.0 2.7%
9 Lenovo 9.2 2.8% LG Electronics 9.7 2.8% Transsion 10.1 2.9% LG Electronics 8.1 2.2%
10 Transsion 8.4 2.5% Others 8.2 4% Others 8.3 2.3% Others 7.4 2.0%
Ranking

Company mn units Company mn units
1 Samsung 71.9 23.0% Samsung 76.2 22.9%
2 Huawei 59.1 18.9% Huawei 58.7 17.7%
3 Apple 36.8 11.8% Apple 33.8 10.2%
4 Xiaomi 27.8 8.9% Xiaomi 32.3 9.7%
= Vivo 23.2 7.4% OPPO 29.5 8.9%
6 OPPO 23.1 7.4% Vivo 28.4 8.5%
7 Lenovo 9.8 3.1% Transsion 9.7 2.9%
8 Transsion 8.5 2.7% Lenovo 9.5 2.9%
© LG Electronics 8.0 2.5% LG Electronics 7.5 2.2%
10 Others 5.9 1.9% Others 6.0 1.8%

Source: IDC, Credit Suisse

Technology sector

70



AN

CREDIT SUISSE 12 September 2019

Figure 90: Smartphone shipment volume brands (global)

Cv2017 cy2018 cY2019
oy cvi6

Global suppliers 179.62 157.81 168.52 196.50 156.87 145.07 146.86 184.10 155.20 142.42 151.70 173.92 146.87 127.22 134.56 151.21 119.84 119.85
Apple 6117 4753 48.05 74.78 51.20 40.40 45.51 78.29 50.76 41.03 4668 77.32 52.22 4130 46.89 68.39 3683 33.79 2154 2158 2088
ASUS 300 485 5.47 7.00 383 389 394 450 396 303 284 291 190 214 286 235 174 123 162 127 92
Blackberry 103 097 081 084 042 029 026 022 0.16 007 004 0.03 001 000 000 000 000 000 12 03 00

500 491 436 489 3.08 368 339 373 204 168 168 128 063 052 045 040 022 015 139 67 20
LG Electronics 15.40 1412 14.90 1532 13.42 1387 13.46 1437 1483 1334 1368 1392 1119 972 1054 806 7.98 745 55.1 558 395
Microsoft 406 540 458 430 231 117 074 062 0.41 007 004 0.00 000 0.00 000 000 000 000 48 05 00
samsung 8212 7279 8360 8171 79.17 7863 76.10 7752 8009 7978 83.34 7445 78.20 7155 7219 7026 7190 76.22 3114 a7 2022
Sony 7.84 7.24 6.74 7.65 344 3.15 346 484 295 342 3.40 400 273 200 163 175 117 101 149 138 8.1
Japanese 176 1.40 1.40 179 169 171 1.80 183 2,04 1.95 1.80 123 150 153 137" 0.94 1,09~ 116 7.0 7.0 53
Fujitsu (Fuiitsu) 067 063 081 107 071 061 086 076 0.60 087 061 034 038 055 066 036 057 054 29 24 20
Kyocera 110 0.76 059 072 098 110 095 107 144 108 119 0.89 111 097 071 058 052 062 41 46 34
Major Chinese total 112.15 13311 136.37 149.19 128.06 142.99 162.92 191.12 146.76 161.23 182.04 175.49 149.34 179.84 184.65 182.87 165.63 183.71 625.1 665.5 696.7
Huawei 17.36 29.60 2131 32.75 2811 3217 33.68 4539 3455 38.46 3913 4206 3933 54.23 5196 60.50 59.09 58.71 1393 1542 2060
oPPO 731 955 1142 1440 1972 2270 2580 3156 2585 27.99 3055 27.31 2458 2041 2098 2934 2307 2053 %08 117 133
vivo 639 910 1047 1207 1465 16.48 2144 24.69 1878 2115 2418 2351 18.69 27.05 2955 2585 2318 2835 73 876 1011
Xiaomi 1471 1915 1876 1841 11.80 1334 1363 1427 14.80 2144 2830 2817 2784 3235 3383 2505 2781 3226 530 927 19.1
Lenovo 1875 1621 1880 2019 1087 1112 1399 1503 1153 1119 1534 1221 916 1026 1097 1037 977 954 510 503 408
e 881 1143 1162 1308 1027 8.46 1073 1412 758 809 826 835 625 122 141 163 119 182 436 323 105
Coolpad 895 809 585 586 485 267 410 438 276 226 134 101 096 090 100 086 091 088 180 74 37
Gionee 269 288 362 356 571 7.99 880 1018 715 641 617 603 082 027 006 019 012 010 327 2538 13
TCL 873 974 982 1078 792 701 870 925 516 267 401 532 315 341 249 625 387 459 329 192 173
LeEco 000 053 131 285 389 641 621 375 197 012 005 0.00 000 000 000 000 000 000 203 21
Hisense 179 170 139 122 124 129 155 179 162 167 199 180 129 115 109 123 101 110 59 71
K-Touch 147 128 081 070 091 045 046 033 027 031 030 026 019 015 015 014 007 008 22 11
Meizu 459 458 7.06 459 125 220 600 842 654 586 589 326 146 122 111 1 076 061 199 25
Bird 033 031 032 026 022 018 017 018 015 018 020 020 015 010 008 003 001 000 08 07
Oneplus 060 025 051 083 055 055 069 070 052 o 127 148 136 172 180 186 130 197 25 40
Konka 040 033 024 019 016 014 014 016 020 024 025 023 018 023 019 017 006 002 06 09
Haier 021 023 034 047 037 040 036 036 030 029 024 017 023 021 017 012 009 005 15 10
Transsion 314 406 405 431 387 397 490 485 548 7.45 835 754 838 1009 1014 1005 852 975 176 288
Qihoo 360 000 000 000 000 000 000 000 000 0.00 000 000 0.00 000 000 000 000 000 000 00 00
HMD. 468 298 127 025 004 002 001 001 016 139 294 459 404 444 293 575 396 342 01 101
Wiko 128 109 140 243 167 145 158 172 137 134 227 194 132 142 174 178 086 095 64 69
Major Indian Total 8.02 11.35 12.45 11.09 8.62 9.71 8.46 3.50 358 4.84 5.09 479 2.96 192 4.92 304 110 0.87 303 183
Intex 215 280 3.06 242 218 203 208 070 052 100 078 075 041 018 013 006 002 002 70 31
Karbonn 065 099 090 040 046 095 107 044 044 061 092 055 045 010 014 016 007 002 29 25
Lava 232 289 329 380 255 268 241 118 143 150 139 178 128 109 157 068 067 057 88 61
Micromax 289 467 519 446 342 405 289 119 118 173 200 170 083 055 3.07 214 034 027 15 66
Others 121 173 129 2.86 181 2.46 2.25 311 2,67 312 191 161 1.36 157 0.76 2.33 101 0.77 96 9.3
Cherry mobile 034 080 046 157 048 109 079 133 0,69 112 063 115 069 098 041 154 056 052 37 36
Q-Mobile (PK 087 093 083 129 133 138 146 178 198 200 128 045 067 059 035 080 045 025 59 57

2% % 4%

Source: IDC, Credit Suisse

Figure 91: Smartphone market share brands (global)

cy2018

Market share Q Q Q Q Q Q Q3 2 Q Q Q e Q Q CY16
40% 40%
9% 12% 12% 16% 18%) 0% 15%
2% 1% 1% 1% 1% 1%) 0% 1%
Blackberry % 0% % 0%) 0% % % 0% % % 0% 0% % 0% 0% 0% 0% 0% 0% 0% %
HTC 1% 19% 1% 19%) 19% 1% 1% 19 1% 0% 0% 0% % 0% % 0%) % 0%) 1% 0% %
LG Electronics. 5% a% a% 4% % a% a% 3% a% a% 2% a% % 3% 3% 2% 3% 2% a% a% 3%
Morosoft 1% 2% 1% 1% 19% 0% % 0% % 0% 0% 0% % 0% % 0%) % 0% % 0% %
Samsung 25% 219% 23% 20% 24% 23% 21% 18% 23% 23% 22% 19% 24% 219% 20% 19% 23% 23% 21% 22% 21%
Sony 2% 2% 2% 2% 19% 1% 1% 19 1% 1% 19% 1% 1% 19% % 0% % 0% 1% 19% 1%
Japanese 1% 0% 0% 0% 1% 0% 0% 0% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fujitsu (Fujtsu) % 0% 0% 0% 0% % % 0% % 0% 0% 0% % 0% % 0% % 0% % 0% %
Kyocera 0% 0% % 0% 0% 0% % 0% 0% 0% 0% 0% 0% 0% % 0% % 0% % 0% %
Ca%  ave  s1%
Major Chinese total 33% 39% 38% 37% 39% 41% 45% 44% 43% 46% 48% 44% 45% 53% 52% 49% 53% 55% 43% 45% 50%
Huawei 5% 9% 8% 8% 8% 9% 9% 119 10% 11% 10% 1% 12% 16% 15% 16%) 19% 18%) 0% 11% 15%
0PPO 2% 2% % 4% 6% 7% % 7% 7% 8% 8% 7% 7% 9% 8% 8% 7% 9% ™% 8% 8%
vivo 2% 2% % 3% a% 5% 6% 6% 5% 6% 6% 6% 6% 8% 8% 7% 7% 9% 5% 6% %
Xiaomi 4% 6% 5% 5% a% a% 4% 3% a% 6% 7% %) 8% 9% 10% 7% 9% 10% a% 6% 8%
Lenovo 6% 5% 5% 5% 2% % 4% 2% % 3% 4% % 3% % % 3% % 3% 3% 2% 3%
e % 3% % 3% 3% 2% 3% 3% 2% 2% 2% 2% 2% 0% 0% 0% 0% 19%) 3% 2% 1%
Coolpad % 2% 2% 1% 19% 9% 1% 19 9% 1% 0% % % 0% 0% 0% 0% 0% 1% 9% %
Gionee 1% 19% 9% 19%) 2% 2% 2% 2% 2% 2% 2% 2% % 0% 0% 0% 0% 0% 2% 2% %
TcL % 3% % 3% 2% 2% 2% 2% 9% 1% 19% 9% 1% 19% 19% 2% 9% 19%) 2% 19% 1%
LeEco % 0% 0% 19%) 19% 2% 2% 19% 9% 0% 0% 0% % 0% 0% 0% % 0% 1% 0% %
Hisense 1% 0% 0% 0% 0% 0% % 0% % 0% 19% 0% % 0% 0% 0% % 0% 0% 0% 0%
K-Touch % 0% 0% 0% 0% 0% 0% 0% % 0% 0% % % 0% 0% 0% 0% 0% 0% 0% 0%
Meizu 1% 19% 2% 19%) 0% 19% 2% 2% 2% 2% 2% 19%) % 0% 0% 0% 0% 0% 1% 0% 0%
Bird % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% % % 0% 0% 0% 0% 0% 0% 19% 0%
Oneplus 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% % 19 19% 0% 0% 19%) 0% 0% 0%
Konka. % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% % % 0% 0% 0% 0% 0% 0% 0% 0%
Haier 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% % 0% 0% 0% 0% 0% 0% 0% 0%
Transsion 1% 19 9% 19%) 19% 9% 1% 19 2% 2% 2% 2%) % 3% 3% 3% 3% 3% 19% 0% 0%
Qihoo 360 0% 0% % 0%) 0% % 0% 0% % 0% 0% % 0% 0% 0% 0% 0% 0% 0% 2% 3%
HVD 1% 19% 0% 0% 0% 0% 0% 0% 0% 0% 19% 19 1% 19% 1% 2% 9% 19%) 0% 0% 0%
Wiko % 0% 0% 1%) 19 0% 0% 0% 0% 0% 19% 0% % 0% 0% 0% 0% 0% 0% 0% 0%
Meajor Indian Total 2% 3% 3% 3% 3% 3% 2% 1% 1% 1% 1% 1% 1% 1% 1% 1% 0% 0% 2% 1% 1%
Intex 1% 19% 1% 1% 19% 1% 1% 0% 0% 0% 0% 0% % 0% 0% 0% 0% 0% 0% 0% 0%
Karbonn % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% % 0% 0% 0% 0% 0% 0% 0% %
Lava 1% 19% 1% 1%) 19% 1% 1% 0% 0% 0% 0% 0% % 0% 0% 0% 0% 0% 19% 0% 0%
Micromax 1% 19 1% 1%) 19% 1% 1% 0% % 0% 19% 0% % 0% 1% 1% 0% 0% 1% 0% %
Emerging and French 0% 1% 0% 1% 1% 1% 1% 1% 1% 1% 1% 0% 0% 0% 0% 1% 0% 0% 1% 1% 0%
Cherry mobile % 0% % 0% 0% % % 0% 0% 0% 0% 0% % 0% 0% 0% 0% 0% 0% 0% %
Q-Mobile (PK) 0% 0% 0% 0% 0% 0% 0% 0%
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Source: IDC, Credit Suisse
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Figure 92: Smartphone shipment volume, ASP, value by region

[ units CY2014 Y2015 E Z Cv2018
Smartphone Shipment by region 1
CEMA

yoy % chg.
409 % chg.

s mn
Smartphone Revenue by region

13,287
7%
7,490
-14%
8918
o -10%
North America 18299 17554 19063 28205 | 20605 18640 20,308 26,194 | 17834 15673 16852 27,408 | 17,248 18642 19883 32534 | 23431 20263 25906 32064 | 20469 16910 83122 85747 77,767 83307 101665
Yoy % chg. 18% 6% 9% 2% | 13% 6% 7% 7% | 13w 6% 1% 5% 3% 19%  18%  19% | 36% % 30% 1% | 13w 17% 14% 3% 9% 14% 1%
PRC 23319 20318 21428 2752 | 27,829 26750 26612 30621 | 27974 26667 28409 37,124 | 30682 30,003 32750 39156 | 20101 32749 30949 33833 | 25649 31242 92586 111812 120174 133491 126,631
¥ ST 2% 1% 3% % 3% 24% 1% 9 0% % 0% 16%  15% 5% 5% 6% 5% -14% | -12% 5% 2% 21% 7% 1% 5%
‘AsialPacific ex China 12140 13181 12280 16504 | 15030 14234 12802 17302 | 12777 12631 12722 17471 | 14628 15518 16957 20974 | 19395 18075 18846 20803 | 17620 17,75 54,204 50,368 55602 68077 77,200
yoy 9% cf % 4% 16% 8% % 4% 15 -1 1% 33 16%  11% o 9% -2% %% 10% 6% 22%  13%
Western Europe 14278 13768 15879 18430 | 14390 15552 14527 19367 | 13990 13202 13852 19,042 | 12253 11,841 14000 20271 | 15602 12875 17059 20736 | 14384 1265 62354 63836 60177 58366 66272
9% ch 3% 6% 0% 9% 1% 13% 9% 5% 3% -15% 5% 2% | -12% 1% 1% 6% 27% 9% 22% 2% 8% 2% 2% 2% 6% -3% 14%

Yoy % chg. % 2% 19% 14% 24% 29% 21% 6% 2% -6% 0% 2% 9% 17% 179% 25% 13% 13% 5% -3% -8% 2%
Asia/Pacific ex. China 2818 2629 2117 2570 | 2462 2157 1952 2442 | 2148 1862 1854 2461 | 2224 2338 2172 2834 | 2776 2459 2371 2719 | 2551 2344
yoy % chg. 3%  28%  -34% 2% | -13%  -18% -8% -5% 13%  -14% -5% 1% 9% 26% 179% 15% 25% 5% 9% -4% -8% -5%
Western Europe 4296 4322 4354 4186 | 4041 4629 3929 4245 | 4196 4354 4184 4513 | 3850 4156 4309 5268 | 5367 4729 5384 5334 | 5042 4854
oy % chg 3% 5% 5% 3% 6% 7% -10% 19 4% 6% 6% 6% -8% 5% 3% 17% 3% 14% 25% 19 6% 3%

oy % chg.

Source: IDC, Credit Suisse

Figure 93: Smartphone shipment volume by price Figure 94: Smartphone shipment volume by price
band (global) band (China)
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Figure 95: Smartphone ASP trend by brand (global)

Smartphone maket: ASP trend (WW ASP]

Apple 677.2 634.0 650.1 696.3 667.6 623.2 669.0 720.8 7282 713.2 684.4 7275 698.9 648.3 664.8 719.6 713.0 684.8 699.6 879.9 848.0 791.3 898.8 883.9 815.9 811.8
|ASUS 579.9 607.1 517.0 493.2 368.8 166.2 156.7 164.6 157.6 1791 199.7 183.4 177.4 165.1 1813 210.3 206.0 220.0 2232 249.7 252.9 244.6 2236 2238 2212
Coolpad 1011 115.4 105.5 114.4 104.7 98.8 87.7 103.1 1015 94.0 102.2 9.0 88.0 9.7 108.4 109.7 109.6 98.0 103.5 1248 160.6 129.2 125.1 107.6 882
Gionee 164.3 177.0 202.4 208.8 2013 219.1 1985 181.2 167.3 165.7 177.2 168.1 1929 151.4 158.5 160.3 188.6 187.5 203.1 204.8 209.1 197.5 165.0 1145 8L3
HTC 3%0.7 4459 438.1 450.3 4209 405.5 3725 349.7 3453 359.5 3133 308.9 262.4 276.1 259.6 248.8 273.2 307.8 340.8 3445 3744 406.6 4227 408.1 378.7
Huawei 1389 137.6 176.2 175.2 156.9 169.3 1837 182.7 2023 1941 19.4 217.6 2114 2263 247.6 2346 247.0 2583 245.7 266.8 269.6 293.2 267.7 29%.4 305.6
Lenovo 17.3 107.4 112.6 115.2 184.5 162.2 156.4 188.0 174.1 157.0 159.6 173.1 1742 178.8 1853 201.1 2119 215.0 208.5 2335 205.0 214.7 212.0 205.7 2227
LG Electronics 369.2 3373 293.9 29.9 329.4 290.4 268.0 2443 238.7 280.4 2335 2355 220.7 252.1 203.8 201.2 2139 2258 207.7 226.7 246.2 224.8 2203 2425 220.0
Meizu 344.8 303.1 263.9 293.1 2983 268.4 207.8 267.7 199.9 160.0 152.2 1475 131.0 137.7 147.2 150.8 160.0 151.6 160.8 1439 153.7 183.6 198.4 2353 227.6
Micromax 109.3 17.2 90.8 103.4 79.0 104.0 93.8 89.6 931 85.8 80.2 755 79.1 75.4 66.7 67.5 7.8 724 76.3 63.5 71.0 62.1 46.0 50.2 102.8
OPPO 245.9 252.4 2219 2334 226.8 2703 2345 2223 2274 233.0 247.9 227.0 2294 237.8 2365 244.6 283.0 289.4 298.6 299.2 2784 2915 264.9 2513 236.8
Samsung 3780 408.0 3743 355.7 3525 410.2 360.9 350.4 317.1 378.3 353.2 3310 3410 3379 303.2 293.0 272.0 340.0 326.8 3340 386.8 3515 367.8 334.1 3816
Sony 401.3 3722 391.0 384.8 381.9 3925 349.4 372.6 349.5 3414 342.1 473.9 456.9 565.9 494.2 351.0 405.5 500.3 451.4 498.1 462.3 5311 516.5 613.7 607.4
TCL 1431 127.1 138.0 1282 118.4 116.7 1109 111.8 101.2 107.4 1135 1148 106.1 108.9 105.7 100.6 103.7 107.4 127.5 1284 119.9 119.4 1213 127.4 1345
[vivo 2312 2223 226.6 2114 2319 217.1 2452 2236 239.8 2133 189.7 194.0 2469 2441 2455 2616 287.2 267.3 2553 2884 2513 259.7 2434 2338 2208
Xiaomi 236.9 264.9 216.0 190.2 158.1 1322 161.4 159.4 166.1 168.8 1259 1208 157.3 1385 146.9 129.2 131.2 148.1 1525 149.2 144.9 159.8 168.0 165.8 166.8
ZTE 134.0 120.2 119.6 127.9 124.9 127.5 1211 130.1 124.1 126.4 120.6 119.1 107.1 106.6 107.8 106.6 115.0 102.9 90.2 89.7 103.3 106.3 88.5 98.3 92.1
|ASP 3523 3334 3171 336.8 3140 2922 279.8 319.8 309.6 290.0 2759 308.5 293.7 267.2 266.4 301.6 291.6 292.0 369.7 3523 3219 3345 367.8 330.6
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Figure 96: Smartphone ASP trend by brand (China)

China Smartphone maket: ASP trend for Chinese local suppliers (USS)

400.0
400.0
350.0
350.0
), N 300.0 ——z1E
300.0 — V ——vivo
2500 _ 7‘2:/ \/\ 200 —m—Huawel
/ H ——Gionee
200.0
200.0 Lenovo
Meizu 150.0
150.0
== Coolpad
100.0
100.0 OFFO
50.0
50.0
=¥ Xiaomi 0.0
0.0
alelgle ol=lelelelele ¢/olelgleo/elgle oz glglalg]
2013 ‘ 2014 ‘ 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘1019‘

Source: IDC, Credit Suisse

Technology sector 73



AN

CREDIT SUISSE

Figure 97: Smartphone shipment volume by region

12 September 2019

Figure 98: Smartphone shipment market share
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Figure 99: Smartphone shipment volume by brand
(North America)

Source: IDC, Company data

Figure 100: Smartphone shipment volume by brand
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Figure 101: Smartphone shipment volume by brand

12 September 2019

Figure 102: Smartphone shipment volume by brand
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Figure 103: Smartphone shipment volume by brand

(Rest of APAC)

Source: IDC, Company data

Figure 104: Smartphone shipment volume by brand

(Latin America)
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Figure 105: Smartphone shipment volume by brand
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Companies Mentioned (Price as of 11-Sep-2019)
Advantest (6857.T, ¥4,430, UNDERPERFORM][V], TP ¥1,860)
Alibaba Group Holding Limited (BABA.N, $176.09)

Anritsu (6754.T, ¥1,918, OUTPERFORM, TP ¥2,120)

Apple Inc (AAPL.OQ, $223.59)

BOE Technology Group Co. Ltd (000725.SZ, Rmb4.05)
China Mobile Limited (0941.HK, HK$67.3)

China Telecom (0728.HK, HK$3.72)

Google (Unlisted)

HiSilicon (Unlisted)

Huawei (Unlisted)

Intel Corp. (INTC.OQ, $52.79)

Lenovo Group Ltd (0992.HK, HK$5.31)

MediaTek Inc. (2454.TW, NT$374.5)

Murata Manufacturing (6981.T, ¥4,977, OUTPERFORM, TP ¥5,500)
Nintendo (7974.T, ¥41,100)

Nitto Denko (6988.T, ¥5,410)

Oppo (Unlisted)

QUALCOMM Inc. (QCOM.0Q, $79.9)

ROHM (6963.T, ¥8,380, OUTPERFORM, TP ¥10,500)
Samsung Electronics (005930.KS, W47,150)

Samsung LSI (Unlisted)

Sony (6758.T, ¥6,451, OUTPERFORM, TP ¥8,500)

Sunsea AloT (002313.SZ, Rmb20.88)

Taiwan Semiconductor Manufacturing (2330.TW, NT$263.0)
Taiyo Yuden (6976.T, ¥2,326, OUTPERFORM[V], TP ¥3,200)
Tencent Holdings (0700.HK, HK$346.0)

Vivo (Unlisted)

WINGTECH (600745.SS, Rmb71.4)

Xiaomi Corporation (1810.HK, HK$9.27)

Yageo (2327.TW, NT$230.0)

Disclosure Appendix

Analyst Certification

Akinori Kanemoto, Hideyuki Maekawa, Mika Nishimura, Yoshiyasu Takemura and Sayaka Shimonishi each certify, with respect to the companies or
securities that the individual analyzes, that (1) the views expressed in this report accurately reflect his or her personal views about all of the subject
companies and securities and (2) no part of his or her compensation was, is or will be directly or indirectly related to the specific recommendations or
views expressed in this report.

3-Year Price and Rating History for Advantest (6857.T)

6857.T Closing Price  Target Price — Target Price — Closing Price 6857.T

Date (¥) (¥) Rating 5,500

26-Oct-16 1,374 765 u

10-Mar-17 2,012 1,390 4,500

29-Jun-17 1,964 1,440 3,500

18-Aug-17 1,840 1,470

20-Nov-17 2,335 1,960 2,500 W

25-Apr-18 2,249 2,010 1,500 4|_.——| )

14-Jun-18 2,424 1,930 500

05-Dec-18 2300 1,860 01- &n-2017 01-Bn-2018 01-&n-2019

* Asterisk signifies initiation or assumption of coverage.
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3-Year Price and Rating History for Anritsu (6754.T)

6754.T Closing Price Target Price — Target Price — Closing Price 6754.T
Date (¥ (¥ Rating 2,500
09-Nov-16 531 565 N
20-Apr-17 765 660 2,000
28-Aug-17 852 750
15-Aug-18 1,619 1,620 1,500
21-Feb-19 2,142 2,020
12-Jun-19 1,781 2,120 0 1,000
* Asterisk signifies initiation or assumption of coverage. 500
01- &n-2017 01- Bn-2018 01- &n-2019
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3-Year Price and Rating History for Murata Manufacturing (6981.T)
6981.T Closing Price  Target Price — Target Price — Closing Price 6981.T
Date (¥ (¥ Rating 9.000
23-Sep-16 4,400 5,333 0
20-Jan-17 5,032 6,500 8,000
13-Apr—17 4,790 6,067 7,000
14-Jul-17 5,667 7,333 — 1|
26-Jan-18 5,305 5333 N 8,000
17-Apr-18 4177 5,067 5,000 WW’W\/’
14-Jun-18 5,683 8,667 0
24-Jan-19 4702 6,667 4,000 : ‘ :

: d 01-.n-2017 01-.bn-2018 01-kn-2019
22-Apr-19 5,971 7,500
30-Jul-19 4,848 5,500 OUTPERFORM

NEUTRAL

* Asterisk signifies initiation or assumption of coverage.
3-Year Price and Rating History for ROHM (6963.T)
6963.T Closing Price  Target Price — Target Price — Closing Price 6963.T
Date *) ¥ Rating 15,000
21-Sep-16 5,180 6,300 0
18-Jan-17 7,230 8,400 13,000
07-Jul-17 8,470 11,500 11,000
19-Jan-18 12,800 15,000
26-Feb-18 11,100 14,500 8,000
26-Jul-18 9,630 12,500 7,000 M
18-Oct-18 7,510 11,000 p“'—/
24-Jan-19 7,340 9,300 5,000 ' ' '

: : 01- kn-2017 01-kn-2018 01- kn-2019
22-Apr-19 8,410 10,500
* Asterisk signifies initiation or assumption of coverage. OUTPERFORM
3-Year Price and Rating History for Sony (6758.T)
6758.T Closing Price Target Price — Target Price — Closing Price 6758.T
Date *) (¥ Rating 10,500
21-Oct-16 3,321 3,800 0
15-Dec-16 3,373 3,900 |
10-Mar-17 3,661 4,300 8,000
14-Jun-17 4,060 4,700
19-Sep-17 4,294 4,700 N 5.500 W
30-Nov-17 5,201 5,700
15-Mar-18 5,446 5,900
14-Jun-18 5,387 6,000 3,000 | - ‘

d d 01- bn-2017 01-.kn-2018 01-.&n-2019
10-Sep-18 6,245 8,500 0
05-Dec-18 5,935 9,100 OUTPERFORM ___
13-Mar-19 5,166 8,300 NEUTRAL
09-Sep-19 6,496 8,500

* Asterisk signifies initiation or assumption of coverage.
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3-Year Price and Rating History for Taiyo Yuden (6976.T)

6976.T Closing Price  Target Price — Target Price — Closing Price 6976.T

Date (¥ (¥ Rating 4 500

25-Oct-16 1,098 1,000 N '

14-Jul-17 1,800 2,300 0 3,500

26-Jan-18 1,820 2,150 I

26-Feb-18 1,839 2,130 2,500
14-Jun-18 2,573 4,000
24-Jan-19 1,650 3,000 1,500 ﬂ

22-Apr-19 2,665 3,500 co0
30-Jul-19 2,204 3,200 01- &n-2017 01- &n-2018 01- &n-2019

* Asterisk signifies initiation or assumption of coverage.
NEUTRAL
OUTPERFORM

As of December 10, 2012 Analysts’ stock rating are defined as follows:
Outperform (O) : The stock’s total return is expected to outperform the relevant benchmark* over the next 12 months.

Neutral (N) : The stock’s total return is expected to be in line with the relevant benchmark* over the next 12 months.

Underperform (U) : The stock’s total return is expected to underperform the relevant benchmark* over the next 12 months.

*Relevant benchmark by region: As of 10th December 2012, Japanese ratings are based on a stock’s total return relative to the analyst's coverage universe which
consists of all companies covered by the analyst within the relevant sector, with Outperforms representing the most attractive, Neutrals the less attractive, and
Underperforms the least attractive investment opportunities. As of 2nd October 2012, U.S. and Canadian as well as European ratings are based on a stock’s total
return relative to the analyst's coverage universe which consists of all companies covered by the analyst within the relevant sector, with Outperforms representing the
most attractive, Neutrals the less attractive, and Underperforms the least attractive investment opportunities. For Latin American and Asia stocks (excluding Japan
and Australia), ratings are based on a stock’s total return relative to the average total return of the relevant country or regional benchmark (India - S&P BSE Sensex
Index); prior to 2nd October 2012 U.S. and Canadian ratings were based on (1) a stock’s absolute total return potential to its current share price and (2) the relative
attractiveness of a stock’s total return potential within an analyst’s coverage universe. For Australian and New Zealand stocks, the expected total return (ETR)
calculation includes 12-month rolling dividend yield. An Outperform rating is assigned where an ETR is greater than or equal to 7.5%; Underperform where an ETR
less than or equal to 5%. A Neutral may be assigned where the ETR is between -5% and 15%. The overlapping rating range allows analysts to assign a rating that
puts ETR in the context of associated risks. Prior to 18 May 2015, ETR ranges for Outperform and Underperform ratings did not overlap with Neutral thresholds
between 15% and 7.5%, which was in operation from 7 July 2011.

Restricted (R) : In certain circumstances, Credit Suisse policy and/or applicable law and regulations preclude certain types of communications,
including an investment recommendation, during the course of Credit Suisse's engagement in an investment banking transaction and in certain other
circumstances.

Not Rated (NR) : Credit Suisse Equity Research does not have an investment rating or view on the stock or any other securities related to the
company at this time.

Not Covered (NC) : Credit Suisse Equity Research does not provide ongoing coverage of the company or offer an investment rating or investment
view on the equity security of the company or related products.

Volatility Indicator [V] : A stock is defined as volatile if the stock price has moved up or down by 20% or more in a month in at least 8 of the past 24
months or the analyst expects significant volatility going forward.

Analysts’ sector weightings are distinct from analysts’ stock ratings and are based on the analyst's expectations for the fundamentals and/or
valuation of the sector* relative to the group’s historic fundamentals and/or valuation:

Overweight : The analyst's expectation for the sector’s fundamentals and/or valuation is favorable over the next 12 months.

Market Weight : The analyst's expectation for the sector’s fundamentals and/or valuation is neutral over the next 12 months.

Underweight : The analyst's expectation for the sector’s fundamentals and/or valuation is cautious over the next 12 months.
*An analyst’s coverage sector consists of all companies covered by the analyst within the relevant sector. An analyst may cover multiple sectors.

Credit Suisse's distribution of stock ratings (and banking clients) is:

Global Ratings Distribution

Rating Versus universe (%) Of which banking clients (%)
Outperform/Buy* 47% (33% banking clients)
Neutral/Hold* 39% (27% banking clients)
Underperform/Sell* 12% (22% banking clients)
Restricted 2%

*For purposes of the NYSE and FINRA ratings distribution disclosure requirements, our stock ratings of Outperform, Neutral, and Underperform most closely
correspond to Buy, Hold, and Sell, respectively; however, the meanings are not the same, as our stock ratings are determined on a relative basis. (Please refer to
definitions above.) An investor's decision to buy or sell a security should be based on investment objectives, current holdings, and other individual factors.

Important Global Disclosures

Credit Suisse’s research reports are made available to clients through our proprietary research portal on CS PLUS. Credit Suisse research products
may also be made available through third-party vendors or alternate electronic means as a convenience. Certain research products are only made
available through CS PLUS. The services provided by Credit Suisse’s analysts to clients may depend on a specific client’s preferences regarding the
frequency and manner of receiving communications, the client’s risk profile and investment, the size and scope of the overall client relationship with
the Firm, as well as legal and regulatory constraints. To access all of Credit Suisse’s research that you are entitled to receive in the most timely
manner, please contact your sales representative or go to https:/plus.credit-suisse.com .
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Credit Suisse’s policy is to update research reports as it deems appropriate, based on developments with the subject company, the sector or the
market that may have a material impact on the research views or opinions stated herein.

Credit Suisse's policy is only to publish investment research that is impartial, independent, clear, fair and not misleading. For more detail please refer
to Credit Suisse's Policies for Managing Conflicts of Interest in connection with Investment Research: https:/www.credit-
suisse.com/sites/disclaimers-ib/en/managing-conflicts.html .

Any information relating to the tax status of financial instruments discussed herein is not intended to provide tax advice or to be used by anyone to
provide tax advice. Investors are urged to seek tax advice based on their particular circumstances from an independent tax professional.

Credit Suisse has decided not to enter into business relationships with companies that Credit Suisse has determined to be involved in the
development, manufacture, or acquisition of anti-personnel mines and cluster munitions. For Credit Suisse's position on the issue, please see
https://www.credit-suisse.com/media/assets/corporate/docs/about-us/responsibility/banking/policy-summaries-en.pdf .

The analyst(s) responsible for preparing this research report received compensation that is based upon various factors including Credit Suisse's total
revenues, a portion of which are generated by Credit Suisse's investment banking activities

Target Price and Rating
Valuation Methodology and Risks: (12 months) for Advantest (6857.T)

Method: We base our ¥1,860 target price on a P/B of 1.6x and FY3/20E BPS of ¥1,163. We derive the multiple using the stock's average TOPIX-
relative P/B since the Verigy acquisition in April 2012. We discount this by a 0.5 standard deviation in view of delays in DRAM tester
investment and an expected sharp decline in FY3/20 profits and multiply the resulting 1.4x by the current TOPIX P/B of 1.13x (as of
December 2018). We expect FY3/20 profits to be short of initial guidance for FY3/19 and see downside risk for the shares as this comes
into view. Our UNDERPERFORM rating is based on a comparison of the company's potential total return versus our coverage universe.

Risk: Risks to our ¥1,860 target price and UNDERPERFORM rating for Advantest include (1) an increase in tester demand driven by the start of
mass production by Chinese memory makers and/or early mass production of LP DDR5; (2) increased demand for AP/HPC logic testers.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for Anritsu (6754.T)

Method: Our ¥2,120 target price is based on a fair P/E of 24.5x our FY3/21 EPS estimate of ¥86.24. Our 24.5x target P/E is based on the stock’ s
2.0x TOPIX-relative P/E during the early stages of the LTE ramp up and the current TOPIX P/E of 12.31x. We previously based our target
price on a fair P/E of 24.0x and our average FY3/20-21E EPS of ¥84.01, based on our view that share price formation would likely be
driven by a mix of expectations regarding 5G commercialization and the reality of current earnings. We now have better visibility on
expected growth in R&D tester demand and think we are moving into a cycle of rising expectations for growth in 5G smartphone
production volumes. We accordingly update our valuation base year to FY3/21.We expect an upturn in R&D tester demand from chip
makers in FY3/20 and smartphone maker tester demand in FY3/21 to drive Anritsu’ s eamings.

Risk: Risks to our ¥2,120 target price and OUTPERFORM rating for Anritsu include slower commercialization of 5G services in China, a rise in
R&D spending due to an increase in development projects, and a downturn in momentum for LTE.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for Murata Manufacturing (6981.T)

Method: We base our ¥5500 target price for Murata on a zero-growth ROIC model (EV/IC=ROIC/WACC) and our FY3/21 estimates. We assume a
7.7% risk premium, 0.0% risk-free rate, 7.4% WACC, 11.4% ROIC, and 1.00 beta. Our target price reflects strong growth centered on
high-margin MLCCs and RF devices and the potential of automotive MLCCs. We rate the shares OUTPERFORM based on projected total
return over the next 12 months compared with the rest of our coverage universe.

Risk: Downside risks to our ¥5,500 target price and OUTPERFORM rating include deterioration in supply—demand and falling prices for MLCCs,
lower-than-expected North American and Chinese smartphone production, and worsening profits from MetroCirc and batteries.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for ROHM (6963.T)

Method: We calculate our ¥10,500 target price for Rohm using our zero-growth ROC model (EV/IC=ROC/WACC) for FY3/21 (beta 1.05, RFR 0.0%,
ERP 7.7%, WACC 8.09% and ROC 6.12%). We are upbeat on Rohm's potential for medium-term growth centering on automotive
applications. Our OUTPERFORM rating is based on a comparison of the 12-month projected total returns for the company's shares and
our coverage universe.

Risk: Risks for our ¥10,500 target price and OUTPERFORM rating for Rohm include adjustments in automotive/industrial equipment, a stronger
yen, and weaker Japanese OEM auto output.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for Sony (6758.T)

Method: Our ¥8,500 target price for Sony is based on a sum-of-the-parts (SOTP) valuation using EV/EBITDAs for FY3/20 estimates using
competitors' average multiples as of Sep 2019 (G&NS: 11X, Blended Hardware: 5X, Semiconductors: 9X, Movie: 8x, Music: 15X, Others:
10X). We believe the potential for consolidated profit growth as company-specific factors overcome deterioration in the external business
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environment. Our OUTPERFORM rating is based on a comparison of the company's 12-month potential total return versus our coverage
universe.

Risk: Downside risks to our ¥8,500 target price and OUTPERFORM rating for Sony include losses narrowing at a slower pace in the
smartphone business, weaker-than-expected sales of game software, and the yen depreciating against the dollar and euro.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for Taiyo Yuden (6976.T)

Method: Our target price of ¥3,200 for Taiyo Yuden is based on a FY3/21 zero-growth ROIC model (EV/IC=ROIC/WACC, ERP 7.7%, RFR 0.0%,
WACC 8.7%, ROC 11.3%, beta 1.3). We forecast higher margins owing to increased volumes and product mix improvement. Our
OUTPERFORM rating reflects our outlook for total returns (12-month basis) relative to our coverage universe.

Risk: Downside risks to our ¥3,200 target price and OUTPERFORM rating for Taiyo Yuden include a deterioration in the MLCC supply-demand
balance, lower prices, and production volumes at the major North American smartphone maker and at Chinese smartphone makers
coming in below expectations.

Please refer to the firm's disclosure website at https:/rave.credit-suisse.com/disclosures/view/selectArchive for the definitions of abbreviations
typically used in the target price method and risk sections.

See the Companies Mentioned section for full company names

Credit Suisse currently has, or had within the past 12 months, the following as investment banking client(s): BABA.N

Credit Suisse provided investment banking services to the subject company (BABA.N) within the past 12 months.

Within the last 12 months, Credit Suisse has received compensation for non-investment banking services or products from the following issuer(s):
6758.T, BABAN

Within the past 12 months, Credit Suisse has received compensation for investment banking services from the following issuer(s): BABA.N

Credit Suisse expects to receive or intends to seek investment banking related compensation from the subject company (6758.T, BABA.N) within the
next 3 months.

Credit Suisse currently has, or had within the past 12 months, the following issuer(s) as client(s), and the services provided were non-investment-
banking, securities-related: 6758.T, BABA.N

Credit Suisse currently has, or had within the past 12 months, the following issuer(s) as client(s), and the services provided were non-investment-
banking, non securities-related: BABA.N

Credit Suisse or a member of the Credit Suisse Group is a market maker or liquidity provider in the securities of the following subject issuer(s):
6857.T, BABA.N, 6754.T, 6981.T, 6988.T, 6963.T, 6758.T, 6976.T

A member of the Credit Suisse Group is party to an agreement with, or may have provided services set out in sections A and B of Annex | of
Directive 2014/65/EU of the European Parliament and Council ("MiFID Services") to, the subject issuer (BABA.N) within the past 12 months.

As of the date of this report, Credit Suisse beneficially own 1% or more of a class of common equity securities of (6976.T, 6988.T).

Credit Suisse is acting as the financial advisor to the Alibaba Independent Committee for its subscription of shares in Ant Financial. Credit Suisse is
also acting as the Financial Advisor to Alibaba (BABA.N) in relations to certain corporate strategic transactions.

For date and time of production, dissemination and history of recommendation for the subject company(ies) featured in this report, disseminated
within the past 12 months, please refer to the link: https:/rave.credit-suisse.com/disclosures/view/report?i=457368&v=6tu683e5iliw2teqviozswniv .

Important Regional Disclosures

Singapore recipients should contact Credit Suisse AG, Singapore Branch for any matters arising from this research report.

The analyst(s) involved in the preparation of this report may participate in events hosted by the subject company, including site visits. Credit Suisse
does not accept or permit analysts to accept payment or reimbursement for travel expenses associated with these events.

For Credit Suisse Securities (Canada), Inc.'s policies and procedures regarding the dissemination of equity research, please visit https://www.credit-
suisse.com/sites/disclaimers-ib/en/canada-research-policy.html.

Investors should note that income from such securities and other financial instruments, if any, may fluctuate and that price or value of such securities
and instruments may rise or fall and, in some cases, investors may lose their entire principal investment.

This research report is authored by:

Credit Suisse Securities (Japan) LimitedAkinori Kanemoto ; Hideyuki Maekawa ; Mika Nishimura ; Yoshiyasu Takemura ; Sayaka Shimonishi ;
Daisuke Tanimoto

To the extent this is a report authored in whole or in part by a non-U.S. analyst and is made available in the U.S., the following are important
disclosures regarding any non-U.S. analyst contributors: The non-U.S. research analysts listed below (if any) are not registered/qualified as research
analysts with FINRA. The non-U.S. research analysts listed below may not be associated persons of CSSU and therefore may not be subject to the
FINRA 2241 and NYSE Rule 472 restrictions on communications with a subject company, public appearances and trading securities held by a
research analyst account.

Credit Suisse Securities (Japan) LimitedAkinori Kanemoto ; Hideyuki Maekawa ; Mika Nishimura ; Yoshiyasu Takemura ; Sayaka Shimonishi ;
Daisuke Tanimoto

Technology sector 81


https://rave.credit-suisse.com/disclosures/view/selectArchive
https://rave.credit-suisse.com/disclosures/view/report?i=457368&v=6tu683e5iliw2teqvjozswnjv

AN

CREDIT SUISSE 12 September 2019

Important disclosures regarding companies that are the subject of this report are available by calling +1 (877) 291-2683. The same important
disclosures, with the exception of valuation methodology and risk discussions, are also available on Credit Suisse’s disclosure website at
https://rave.credit-suisse.com/disclosures . For valuation methodology and risks associated with any recommendation, price target, or rating
referenced in this report, please refer to the disclosures section of the most recent report regarding the subject company.

Technology sector 82


https://rave.credit-suisse.com/disclosures

AN

CREDIT SUISSE 12 September 2019

This report is produced by subsidiaries and affiliates of Credit Suisse operating under its Global Markets Division. For more information on our structure, please use the following link: https:/www.credit-suisse.com/who-we-are This report may
contain material that is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use
would be contrary to law or regulation or which would subject Credit Suisse o its affiliates ("CS") to any registration or licensing requirement within such jurisdiction. All material presented in this report, unless specifically indicated otherwise, is
under copyright to CS. None of the material, nor its content, nor any copy of it, may be altered in any way, ransmitted to, copied or distributed to any other party, without the prior express written permission of CS. All trademarks, service marks
and logos used in this report are trademarks or service marks or registered trademarks or service marks of CS or s affiliates. The information, tools and material presented in this report are provided to you for information purposes only and are
not to be used or considered as an offer or the solicitation of an offer to sell or to buy or subscribe for securities or other financial instruments. CS may not have taken any steps to ensure that the securities referred to in this report are suitable for
any particular investor. CS will not treat recipients of this report as its customers by virtue of their receiving this report. The investments and services contained or refered to in this report may not be suitable for you and it is recommended that
you consult an independent investment advisor if you are in doubt about such investments or investment services. Nothing in this report constitutes investment, legal, accounting or tax advice, or a representation that any investment or strategy
is suitable or appropriate to your individual circumstances, or otherwise constitutes a personal recommendation to you. Please note in particular that the bases and levels of taxation may change. Information and opinions presented in this report
have been obtained or derived from sources believed by CS to be reliable, but CS makes no representation as to their accuracy or completeness. CS accepts no liability for loss arising from the use of the material presented in this report, except
that this exclusion of liability does not apply to the extent that such liability arises under specific statutes or regulations applicable to CS. This report is not to be relied upon in substitution for the exercise of independent judgment. CS may have
issued, and may in the future issue, other communications that are inconsistent with, and reach different conclusions from, the information presented in this report. Those communications reflect the different assumptions, views and analytical
methods of the analysts who prepared them and CS is under no obligation to ensure that such other communications are brought to the attention of any recipient of this report. Some investments referred to in this report will be offered solely by
asingle entity and in the case of some investments solely by CS, or an associate of CS or CS may be the only market maker in such investments. Past performance should not be taken as an indication or guarantee of future performance, and
no representation or warranty, express or implied, is made regarding future performance. Information, opinions and estimates contained in this report reflect a judgment at its original date of publication by CS and are subject to change without
notice. The price, value of and income from any of the securities or financial instruments mentioned in this report can fall as well as rise. The value of securities and financial instruments is subject to exchange rate fluctuation that may have a
positive or adverse effect on the price or income of such securities or financial instruments. Investors in securities such as ADR's, the values of which are influenced by currency volatility, effectively assume this risk. Structured securities are
complex instruments, typically involve a high degree of risk and are intended for sale only to sophisticated investors who are capable of understanding and assuming the risks involved. The market value of any structured security may be
affected by changes in economic, financial and political factors (including, but not limited to, spot and forward interest and exchange rates), time to maturity, market conditions and volatiity, and the credit quality of any issuer or reference issuer.
Any investor interested in purchasing a structured product should conduct their own investigation and analysis of the product and consult with their own professional advisers as to the risks involved in making such a purchase. Some
investments discussed in this report may have a high level of volatility. High volatility investments may experience sudden and large falls in their value causing losses when that investment is realised. Those losses may equal your original
investment. Indeed, in the case of some investments the potential losses may exceed the amount of initial investment and, in such circumstances, you may be required to pay more money to support those losses. Income yields from
investments may fluctuate and, in consequence, initial capital paid to make the investment may be used as part of that income yield. Some investments may not be readily realisable and it may be difficutt to sell or realise those investments,
similarly it may prove difficult for you to obtain reliable information about the value, or risks, to which such an investment is exposed. This report may provide the addresses of, or contain hyperiinks to, websites. Except to the extent to which the
report refers to website material of CS, CS has not reviewed any such site and takes no responsibility for the content contained therein. Such address or hyperlink (including addresses or hyperiinks to CS's own website material) is provided
solely for your convenience and information and the content of any such website does not in any way form part of this document. Accessing such website or following such link through this report or CS's website shall be at your own risk.

This report is issued and distributed in European Union (except Switzerland): by Credit Suisse Securities (Europe) Limited, One Cabot Square, London E14 4QJ, England, which is authorised by the Prudential Regulation Authority and
regulated by the Financial Conduct Authority and the Prudential Regulation Authority. Germany: Credit Suisse (Deutschland) Aktiengeselischaft regulated by the Bundesanstalt fuer Finanzdienstieistungsaufsicht ("BaFin"). United States and
Canada: Credit Suisse Securities (USA) LLC; Switzerland: Credit Suisse AG; Brazil: Banco de Investimentos Credit Suisse (Brasil) S.A or its affiiates; Mexico: Banco Credit Suisse (México), S.A., Insitucion de Banca Multiple, Grupo
Financiero Credit Suisse (México) and Casa de Bolsa Credit Suisse (México), S.A. de C.V., Grupo Financiero Credit Suisse (México) ("Credit Suisse Mexico"). This document has been prepared for information purposes only and is exclusively
distributed in Mexico to Institutional Investors. Credit Suisse Mexico is not responsible for any onward distribution of this report to non-institutional investors by any third party. The authors of this report have not received payment or
compensation from any entity or company other than from the relevant Credit Suisse Group company employing them; Japan: by Credit Suisse Securities (Japan) Limited, Financial Instruments Firm, Director-General of Kanto Local Finance
Bureau ( Kinsho) No. 66, a member of Japan Securities Dealers Association, The Financial Futures Association of Japan, Japan Investment Advisers Association, Type Il Financial Instruments Firms Association; Hong Kong: Credit Suisse
(Hong Kong) Limited; Australia: Credit Suisse Equities (Australia) Limited; Thailand: Credit Suisse Securities (Thailand) Limited, regulated by the Office of the Securities and Exchange Commission, Thailand, having registered address at 990
Abdulrahim Place, 27th Floor, Unit 2701, Rama IV Road, Silom, Bangrak, Bangkok10500, Thailand, Tel. +66 2614 6000; Malaysia: Credit Suisse Securities (Malaysia) Sdn Bhd; Singapore: Credit Suisse AG, Singapore Branch; India: Credit
Suisse Securities (India) Private Limited (CIN no.U67120MH1996PTC104392) regulated by the Securities and Exchange Board of India as Research Analyst (registration no. INH 000001030) and as Stock Broker (registration no.
INZ000248233), having registered address at 9th Floor, Ceejay House, Dr.A.B. Road, Worli, Mumbai - 18, India, T- +91-22 6777 3777; South Korea: Credit Suisse Securities (Europe) Limited, Seoul Branch; Taiwan: Credit Suisse AG Taipei
Securities Branch; Indonesia: PT Credit Suisse Sekuritas Indonesia; Philippines:Credit Suisse Securities (Philippines ) Inc., and elsewhere in the world by the relevant authorised affiiate of the above.

Additional Regional Disclaimers

Australia: Credit Suisse Securities (Europe) Limited ("CSSEL") and Credit Suisse Intemational ("CSI") are authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority ("FCA") and the Prudential
Regulation Authority under UK laws, which differ from Australian Laws. CSSEL and CSl do not hold an Australian Financial Services Licence ("AFSL") and are exempt from the requirement to hold an AFSL under the Corporations Act (Cth)
2001 ("Corporations Act") in respect of the financial services provided to Australian wholesale clients (within the meaning of section 761G of the Corporations Act) (hereinafter referred to as “Financial Services”). This material is not for distribution
to retail clients and is directed exclusively at Credit Suisse's professional clients and eligible counterparties as defined by the FCA, and wholesale clients as defined under section 761G of the Corporations Act. Credit Suisse (Hong Kong) Limited
("CSHK") is licensed and regulated by the Securities and Futures Commission of Hong Kong under the laws of Hong Kong, which differ from Australian laws. CSHKL does not hold an AFSL and is exempt from the requirement to hold an AFSL
under the Corporations Act in respect of providing Financial Services. Investment banking services in the United States are provided by Credit Suisse Securities (USA) LLC, an affiliate of Credit Suisse Group. CSSU is regulated by the United
States Securities and Exchange Commission under United States laws, which differ from Australian laws. CSSU does not hold an AFSL and is exempt from the requirement to hold an AFSL under the Corporations Act in respect of providing
Financial Services. Credit Suisse Asset Management LLC (CSAM) is authorised by the Securities and Exchange Commission under US laws, which differ from Australian laws. CSAM does not hold an AFSL and is exempt from the
requirement to hold an AFSL under the Corporations Act in respect of providing Financial Services. This material is provided solely to Institutional Accounts (as defined in the FINRA rules) who are Eligible Contract Participants (as defined in the
US Commodity Exchange Act). Credit Suisse Equities (Australia) Limited (ABN 35 068 232 708) ("CSEAL") is an AFSL holder in Australia (AFSL 237237).

Malaysia: Research provided to residents of Malaysia is authorised by the Head of Research for Credit Suisse Securities (Malaysia) Sdn Bhd, to whom they should direct any queries on +603 2723 2020.

Singapore: This report has been prepared and issued for distribution in Singapore to institutional investors, accredited investors and expert investors (each as defined under the Financial Advisers Regulations) only, and is also distributed by
Credit Suisse AG, Singapore Branch to overseas investors (as defined under the Financial Advisers Regulations). Credit Suisse AG, Singapore Branch may distribute reports produced by its foreign entities or affilates pursuant to an
arangement under Regulation 32C of the Financial Advisers Regulations. Singapore recipients should contact Credit Suisse AG, Singapore Branch at +65-6212-2000 for matters arising from, or in connection with, this report. By virtue of your
status as an institutional investor, accredited investor, expert investor or overseas investor, Credit Suisse AG, Singapore Branch is exempted from complying with certain compliance requirements under the Financial Advisers Act, Chapter 110
of Singapore (the “FAA”), the Financial Advisers Regulations and the relevant Notices and Guidelines issued thereunder, in respect of any financial advisory service which Credit Suisse AG, Singapore Branch may provide to you.

EU: This report has been produced by subsidiaries and affiliates of Credit Suisse operating under its Global Markets Division

In jurisdictions where CS is not already registered or licensed to trade in securities, transactions will only be effected in accordance with applicable securities legislation, which will vary from jurisdiction to jurisdiction and may require that the trade
be made in accordance with applicable exemptions from registration or licensing requirements.

This material is issued and distributed in the U.S. by CSSU, a member of NYSE, FINRA, SIPC and the NFA, and CSSU accepts responsibility for its contents. Clients should contact analysts and execute transactions through a Credit Suisse
subsidiary or affiliate in their home jurisdiction unless governing law pemits otherwise.

Please note that this research was originally prepared and issued by CS for distribution to their market professional and institutional investor customers. Recipients who are not market professional or institutional investor customers of CS should
seek the advice of their independent financial advisor prior to taking any investment decision based on this report or for any necessary explanation of its contents.

CS may provide various services to US municipal entities or obligated persons (‘municipalities"), including suggesting individual transactions or trades and entering into such transactions. Any services CS provides to municipaliies are not
viewed as "advice" within the meaning of Section 975 of the Dodd-Frank Wall Street Reform and Consumer Protection Act. CS is providing any such services and related information solely on an am's length basis and not as an advisor or
fiduciary to the municipality. In connection with the provision of the any such services, there is no agreement, direct or indirect, between any municipality (including the officials,management, employees or agents thereof) and CS for CS to
provide advice to the municipality. Municipaliies should consult with their financial, accounting and legal advisors regarding any such services provided by CS. In addition, CS is not acting for direct or indirect compensation to solicit the
municipality on behalf of an unaffiliated broker, dealer, municipal securities dealer, municipal advisor, or investment adviser for the purpose of obtaining or retaining an engagement by the municipality for or in connection with Municipal Financial
Products, the issuance of municipal securities, or of an investment adviser to provide investment advisory services to or on behalf of the municipality. If this report is being distributed by a financial institution other than Credit Suisse AG, or its
affiliates, that financial institution is solely responsible for distribution. Clients of that institution should contact that institution to effect a transaction in the securities mentioned in this report or require further information. This report does not
constitute investment advice by Credit Suisse to the clients of the distributing financial institution, and neither Credit Suisse AG, its affiliates, and their respective officers, directors and employees accept any liability whatsoever for any direct or
consequential loss arising from their use of this report or its content. No information or communication provided herein or otherwise is intended to be, or should be construed as, a recommendation within the meaning of the US Department of
Labor's final regulation defining "investment advice" for purposes of the Employee Retirement Income Security Act of 1974, as amended and Section 4975 of the Intemal Revenue Code of 1986, as amended, and the information provided
herein is intended to be general information, and should not be construed as, providing investment advice (impartial or otherwise).

Copyright © 2019 CREDIT SUISSE AG and/or its affiliates. All rights reserved.

When you purchase non-isted Japanese fixed income securities (Japanese goverment bonds, Japanese municipal bonds, Japanese govemment guaranteed bonds, Japanese corporate bonds) from CS as a seller, you will be requested to
pay the purchase price only.

Technology sector 83


https://www.credit-suisse.com/who-we-are

	Page 1
	Highlights
	Disclosure

	Page 2
	Key charts
	Graphics Title: Performance Analysis (Price) (Comparisons)
	Table Title: Figure 3: iPhone production forecasts (as of March, June, September 2019)

	Page 3
	Table Title: Table of contents

	Page 4
	Table Title: Table of contents (CONT)

	Page 5
	Overview
	Smartphones

	Page 6
	Smartphones (CONT)
	MLCCs
	Distribution stage inventory
	Capacity utilization
	Pricing
	Demand by market
	Increase in 5G-related MLCC use

	Page 7
	Hardware production trends’ implications for stocks
	Electronic component sector
	Semiconductor and SPE sector

	Page 8
	CIS/display sector
	Table Title: Figure 5: Hardware production forecasts (PCs, smartphones, tablet PCs as of September 2019)

	Page 9
	Table Title: Figure 6: Sentiment outlook by application

	Page 10
	Graphics Title: Figure 7: Sentiment outlook by subsector

	Page 11
	Smartphone production
	5G bonanza coming in 2020, but we also see risk of LTE inventory adjustments and Jan–Mar iPhone correction
	Graphics Title: Figure 8: Global smartphone production volume forecasts (quarterly)
	Graphics Title: Figure 9: Global smartphone production volume forecasts (annual)

	Page 12
	Graphics Title: Performance Analysis (Price) (Comparisons)

	Page 13
	iPhone production trend
	Key takeaways
	iPhone production schedule

	Page 14
	iPhone production schedule (CONT)
	Graphics Title: Figure 14: iPhone production volume forecast (as of early September 2019)

	Page 15
	Graphics Title: Figure 15: iPhone production volume forecast (as of early June 2019)

	Page 16
	Trends by model
	Older models: iPhone 6S/7 up; iPhone 7 Plus/8/8 Plus/X down slightly

	Page 17
	Older models: iPhone 6S/7 up; iPhone 7 Plus/8/8 Plus/X down slightly (CONT)
	Table Title: Figure 18: iPhone quarterly production forecasts (as of March, June and September 2019)
	Table Title: Figure 19: iPhone quarterly production and shipment forecasts

	Page 18
	2019 and 2020 models

	Page 19
	2019 and 2020 models (CONT)
	Table Title: Figure 20: iPhone specifications

	Page 20
	Samsung Electronics smartphone production: Outlook slightly scaled back
	Key takeaways
	Samsung production schedule

	Page 21
	Samsung production schedule (CONT)
	Graphics Title: Figure 21: Samsung: Smartphone production forecasts
	Trends by model
	Premium models: Production down YoY

	Page 22
	Premium models: Production down YoY (CONT)
	A-series output centered on A10 and A20 models

	Page 23
	Graphics Title: Figure 22: Smartphone production trend by models (annual)
	Graphics Title: Figure 23: Smartphone production trend by models (quarterly)

	Page 24
	Graphics Title: Figure 24 a series mode mix (production units base)
	Samsung Electronics - Key points

	Page 25
	Samsung Electronics — Key points (CONT)
	Graphics Title: Figure 25: Rear Dual Camera ratio
	Graphics Title: Figure 26: Rear Triple Camera ratio

	Page 26
	Graphics Title: Figure 27: Rear Multi Camera ratio (Dual, Triple, Quad, Quint, Six cameras)
	Application processor and 5G trends

	Page 27
	Table Title: Figure 28: Samsung Galaxy S/N/A/C/J/E series lineup (2018 and 2019)

	Page 28
	Table Title: Figure 29: Galaxy S/N series specification

	Page 29
	Graphics Title: Performance Analysis (Price) (Comparisons)

	Page 30
	Chinese smartphone production
	Key takeaways
	Market update
	Chinese smartphone production outlook

	Page 31
	Graphics Title: Performance Analysis (Price) (Comparisons)
	Individual smartphone makers’ production

	Page 32
	Graphics Title: Figure 36: Chinese smartphone production by maker
	Graphics Title: Figure 37: Volume for Huawei/Oppo/Vivo/Xiaomi flagship models (mn units)
	New features and technologies in Chinese smartphones

	Page 33
	New features and technologies in Chinese smartphones (CONT)
	DRAM and NAND
	Components in short supply

	Page 34
	Components in short supply (CONT)
	Production outlook

	Page 35
	Table Title: Figure 38: Huawei’s global Mate, Honor, Nexus, Nova and P Series shipments
	Graphics Title: Figure 39: Huawei: Smartphone shipments by region

	Page 36
	Graphics Title: Performance Analysis (Price) (Comparisons)

	Page 37
	Table Title: Figure 43: Huawei’s smartphone specs (models announced in Jan–Jun 2018)

	Page 38
	Table Title: Figure 44: Huawei’s smartphone specs (models announced in Jul–Dec 2018)

	Page 39
	Table Title: Figure 45: Huawei’s smartphone specs (models released in 2019)

	Page 40
	Table Title: Figure 46: Huawei’s main models’ pricing trends

	Page 41
	Oppo: Flagship models struggling, sales sluggish in ASEAN region
	Production volume trends

	Page 42
	Table Title: Figure 47: Oppo: Global shipments by model
	Graphics Title: Performance Analysis (Price) (Comparisons)

	Page 43
	Graphics Title: Figure 50: Oppo: Smartphone shipments by price band
	Graphics Title: Figure 51: Oppo: Smartphone shipment mix by price band

	Page 44
	Table Title: Figure 52: Oppo: Smartphone specs (Jan–Jun 2018 models)

	Page 45
	Table Title: Figure 53: Oppo: Smartphone specs (Jul–Dec 2018 models)

	Page 46
	Table Title: Figure 54: Oppo: Smartphone specs (2019 models)
	Table Title: Figure 55: Oppo: Prices for core smartphone models

	Page 47
	Vivo: No noteworthy changes
	Production volume trends
	Table Title: Figure 56: Vivo: Global shipments by model

	Page 48
	Graphics Title: Figure 57: Vivo: Smartphone shipments by region
	Graphics Title: Figure 58: Vivo: Smartphone market share by region
	Graphics Title: Figure 59: Vivo: Smartphone shipments by price band

	Page 49
	Table Title: Figure 61: Vivo: Smartphone specs (Jan–Jun 2018 models)

	Page 50
	Table Title: Figure 62: Vivo: Smartphone specs (Jul–Dec 2018 models)

	Page 51
	Table Title: Figure 63: Vivo: Smartphone specs (2019 models)
	Table Title: Figure 64: Vivo: Prices for core smartphone models

	Page 52
	Xiaomi: CY19 production plans fall back to initial levels
	Production volume trends

	Page 53
	Table Title: Figure 65: Xiaomi: Global shipments by model
	Graphics Title: Performance Analysis (Price) (Comparisons)

	Page 54
	Graphics Title: Figure 68: Xiaomi: Smartphone shipments by price band
	Graphics Title: Figure 69: Xiaomi: Smartphone shipment mix by price band

	Page 55
	Table Title: Figure 70: Xiaomi: Smartphone specs (Jan–Jun 2018 models)

	Page 56
	Table Title: Figure 71: Xiaomi: Smartphone specs (Jul–Dec 2018 models)

	Page 57
	Table Title: Figure 72: Xiaomi: Smartphone specs (Jan–Jun 2019 models)

	Page 58
	Table Title: Figure 73: Xiaomi: Smartphone specs (Jul 2019 and later models)

	Page 59
	Table Title: Figure 74: Xiaomi: Prices for core smartphone models
	Table Title: Figure 75: Global shipments for emerging market smartphone makers

	Page 60
	Table Title: Figure 76: China's smartphone market: Shipments and market share breakdown
	Table Title: Figure 77: China's smartphone market: Shipment by price tier

	Page 61
	Table Title: Figure 78: China's smartphone market: Smartphone shipments and market share for handsets over US$200
	Table Title: Figure 79: Major Chinese smartphone makers: Domestic shipments and exports

	Page 62
	5G-related trends
	Our view based on market survey
	5G chipset production could top 500mn units in 2020

	Page 63
	5G chipset production could top 500mn units in 2020 (CONT)
	Samsung LSI Exynos
	Table Title: Figure 80: 5G chipset production plan
	RMB1,500 5G smartphones by 2H 2020

	Page 64
	RMB1,500 5G smartphones by 2H 2020 (CONT)
	Table Title: Figure 81: China smartphone shipment ratio by price band
	Outlook for 5G smartphone market

	Page 65
	Outlook for 5G smartphone market (CONT)
	Graphics Title: Figure 82: 5G smartphone market forecasts by region (as of May 2019)
	Graphics Title: Figure 83: 5G smartphone market forecasts by region (as of end of August 2019)

	Page 66
	Table Title: Figure 84: 5G and foldable smartphones

	Page 67
	Others

	Page 68
	Graphics Title: Figure 85: Tablet PC production volume forecasts by major brand maker
	Graphics Title: Figure 86: iPad production volume forecasts by form factor

	Page 69
	Graphics Title: Figure 87: Notebook PC ODM production volume
	Graphics Title: Figure 88: Motherboard production volume

	Page 70
	Appendix
	Table Title: Figure 89: Smartphone shipment volume ranking top 10 (Shipment volume, market share)

	Page 71
	Table Title: Figure 90: Smartphone shipment volume brands (global)
	Table Title: Figure 91: Smartphone market share brands (global)

	Page 72
	Table Title: Figure 92: Smartphone shipment volume, ASP, value by region
	Graphics Title: Figure 93: Smartphone shipment volume by price band (global)
	Graphics Title: Figure 94: Smartphone shipment volume by price band (China)

	Page 73
	Table Title: Figure 95: Smartphone ASP trend by brand (global)
	Table Title: Figure 96: Smartphone ASP trend by brand (China)

	Page 74
	Graphics Title: Performance Analysis (Price) (Comparisons)

	Page 75
	Graphics Title: Performance Analysis (Price) (Comparisons)

	Page 76
	Graphics Title: Figure 105: Smartphone shipment volume by brand (CEMA)

	Page 77
	Companies Mentioned (Price as of 11-Sep-2019)
	Disclosure
	Graphics Title: Price/Rating Analysis (With Table)

	Page 78
	Graphics Title: Price/Rating Analysis (With Table)

	Page 79
	Graphics Title: Price/Rating Analysis (With Table)
	Disclosure (CONT)
	Table Title: Report Key

	Page 80
	Disclosure (CONT)

	Page 81
	Disclosure (CONT)

	Page 82
	Disclosure (CONT)

	Page 83
	Disclosure (CONT)


