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Apple iPhone 7 

Some of the information in this report may be covered by patents, mask and/or copyright protection. This report should not be taken as 

an inducement to infringe on these rights. 

© Chipworks Inc. © TechInsights Inc. 2016 all rights reserved. Chipworks, Teardown.com and the Chipworks and Teardown.com logo are 

registered trademarks of TechInsights Inc. 

This report is provided exclusively for the use of the purchasing organization. It can be freely copied and distributed within the 

purchasing organization, conditional upon the accompanying TechInsights or Chipworks accreditation remaining attached. 

Distribution of the entire report outside of the purchasing organization is strictly forbidden. The use of portions of the document for the 

support of the purchasing organization’s corporate interest (e.g., licensing or marketing activities) is permitted, as defined by the fair 

use provisions of the copyright act. Accreditation to TechInsights or Chipworks must be attached to any portion of the reproduced 

information. 
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Apple iPhone 7 Highlights 

Apple iPhone 7 Technical Features 
TYPE: Phone 

MODEL: Not Available 

MANUFACTURER: Apple iPhone 7 

DIMENSIONS: 138.3 x 67.1 x 7.1 mm 

WEIGHT: 138 g 

BATTERY SIZE: Non-removable Li-Ion battery 

SCREEN SIZE: 4.7" 

DISPLAY TECHNOLOGY: LED-backlit IPS LCD 

SCREEN: 750 x 1334 pixels (~326 ppi pixel density) 

FRONT CAMERA: 7 megapixels 

REAR CAMERA MAIN: 12 megapixels 

RAM: 2 GB 

INTERNAL STORAGE: 32/128/256 GB 

PLATFORM CHIPSET: Apple A10 Fusion 

CPU: Quad-core 

GPU: Six-core graphics 

CONNECTIVITY: Wi-Fi 802.11 a/b/g/n/ac, HSPA, LTE, Bluetooth v4.2 A2DP LE, NFC, USB 2.0 

SENSORS: Fingerprint, accelerometer, gyro, proximity, compass, barometer 

SOUND: Vibration, proprietary ringtones 

  3.5mm Jack - No 

SPECIAL FEATURES: Fingerprint, accelerometer, gyro, proximity, compass, barometer 

OTHER NOTES: Water resistant up to 1 meter and 30 minutes 

  IP67 certified - dust and water resistant 

  iOS 10 
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About Us 

 TechInsights and Chipworks are combining their businesses, 

creating a global leader in advanced technology and patent 

intelligence services and products  

 Our combined company has the scale and resources to 

advance the breadth and depth of our offerings to the 

technology industry, and technology patent owners globally 

 We offer: 

 the most extensive database of technology intelligence   

 world’s leading reverse engineering and analysis laboratories and 

capabilities 

 an unmatched team of technology and patent professionals 

 

We work with 37 of the top 50 US patent holders 
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You need accurate, reliable evidence of use to assert your patents.  

Inside Technology can help you find it faster. It’s the ideal first checkpoint  

for semiconductor and electronics companies, law firms and other  

licensing professionals seeking to achieve their IP goals. 

 

For more information chipworks.com/inside-technology 

http://www.chipworks.com/inside-technology
http://www.chipworks.com/inside-technology
http://www.chipworks.com/inside-technology
http://www.chipworks.com/inside-technology
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Specifications 

 Manufacturer: Apple 

 Product Name: iPhone 7 

 Model Number: A1778 

 Size: 4.7” 

 System: iOS 10 

 Purchased unlocked in North America 

for North American service providers 
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BASIC Product Name iPhone 7, A1778 

Manufacturer Apple Inc. 

Minimum Size (mm) 67.1 x 138.3 x 7.1 

Weight (g) 138 

BATTERY TIME Standby (hours) 3.9G: FDD-LTE: 240 3.9G: TD-LTE: – 3G: WCDMA: ? 3G: CDMA: – 3G: TD-SCDMA: – 2G: GSM: ? 

Voice Call (minutes) 3.9G: FDD-LTE: ? 3.9G: TD-LTE: – 3G: WCDMA: ? 3G: CDMA: – 3G: TD-SCDMA: – 2G: GSM: ? 

Video Call (minutes) – 

Digital TV (minutes) – 

Other – 

Battery (size in mm) Li-Ion Polymer, 3.8V, 1960mAh (size unknown due to sample limitation) 

SYSTEM OS iOS 10 

CPU / ROM / RAM CPU: Apple A10 Fusion, quad core, 2.33GHz 

Storage: 128GByte 

RAM: 2GByte 

DISPLAY Main Display 4.7-inch, 16,777,216 colors, 750 x 1334 dot, Retina HD IPS LCD 

COMMUNICATION Protocol (MHz) 3.9G: FDD-LTE: 700, 800, 850, 900, 1500, 1700, 1800, 1900, 2100, 2300, 2600 

3.9G: TD-LTE: 1900, 2300, 2500, 2600 

3G: WCDMA: 850, 900, 1700, 1900, 2100 

3G: CDMA: - 

3G: TD-SCDMA: - 

2G: GSM: 850, 900, 1800, 1900 

HSDPA/HSUPA (Mbps) 3G: 42.2/5.76 LTE: 450/50 

Wireless LAN 802.11 a/b/g/n/ac 

Bluetooth 4.2 

GPS Yes 

Infrared – 

RFID/NFC NFC/RFID 

CAMERA 

  

Main Camera 12.0MP CMOS with OIS and auto focus, LED flash 

Sub Camera 7.0 MP CMOS 

SENSOR Motion Accelerometer: Yes Digital Compass: - Yes Gyroscope: Yes Barometer: Yes 

Gesture Recognition: – – – – 

Ambient Light Sensor: Yes Proximity Sensor: Yes Temperature Sensor: – Humidity Sensor: – 

Security Fingerprint Sensor: Yes – – – 

Healthcare Heart Rate Monitor: - 

Touch Panel Capacitive, multi touch, 3D Touch 

OTHER 

Waterproof/Anti-shock IP67 

Specifications 



Apple iPhone 7 - Costing Information 
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Single Device Cost* 

Costs are in USD 

* Costs are based off of TechInsights 
Quick Turn estimates. The costs are 
likely to be different once full 
teardown analysis is performed.  

 

Apple iPhone 7 
Teardown Date September 2016 

Applications Processor $40.00 

Applications / Baseband Processor $0.00 

Baseband Processor $17.00 

Battery $4.00 

Camera / Image $26.00 

Connectivity $9.50 

Display / Touchscreen $37.00 

Logic $0.00 

Memory: Mixed $25.50 

Memory: Non-Volatile $13.00 

Mixed Signals $1.00 

Non-Electronics $22.00 

Other $15.00 

Power Management / Audio $11.50 

RF Component $23.50 

Sensor $4.50 

Substrates $5.50 

Supporting Materials $7.00 

Final Assembly & Test $13.00 

Total $275.00 
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Single Device Cost Graph* 

Costs are in USD 

* Costs are based off of TechInsights 
Quick Turn estimates. The costs are 
likely to be different once full 
teardown analysis is performed.  

 

** 128GB configuration 
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Teardown.com 

Teardown.com maintains the largest library of device teardown, 

design win, and bill of materials costing data in the consumer 

electronics, mobile and wearable electronics markets. 

 

For more information www.teardown.com 

http://www.techinsights.com/teardown.com/teardown-mobile-devices/


Apple iPhone 7 - Product Information 
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Product Information 
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Teardown (Rear View) 

Touch Panel 
& Display 
& 3D Touch 

7MP 
Camera 

12MP OIS 
Camera 

Rear Cover 

Microphone 

Speaker 

Taptic Engine 

Fingerprint 
Sensor 

Li-ion Polymer 
Battery 

Microphone 

Lightning 
Connector 

PCB #1 Speaker 
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PCB #1 Display Side – Cellular 

Envelope Tracker 

(Qorvo) 

QM81003M 

LTE Power Amplifier 

(Avago) 

AFEM-8060 

LTE Power Amplifier 

(Avago) 

AFEM-8050 LTE/WCDMA Power 
Amplifier (Qorvo) 

RF6110 
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PCB #1 Display Side – Key Components 

Unknown (USI) 
02 
4H 

Baseband Processor (Intel) 
PMB9943 

Sensors & Actuators (USI) 
01 
F1 

Accelerometer + Gyroscope 
(Invensense) 
E 
7796 
AE6 

SIM Card Slot (mnf. unknown) 

A10 APL1W24 Application Processor (Apple) 
+ DRAM (Samsung) 
K3RG1G10CM-YGCH 

Audio Amplifier (Cirrus Logic) 
338S00220 

Digital Compass (Alps) 
HSCDTD00xA 
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PCB #1 Battery Side – Cellular 

LTE/WCDMA/GSM 
Transceiver (Intel) 
PMB5750 

Filter (Murata) 
7K 
6U 

Duplexer (Avago) 
DFI621 

Diversity Receiver (Skyworks) 
SKY13703 (assumption) 

Diversity Receiver (Skyworks) 
SKY13702 (assumption) 

Unknown 
613 
904 

Filter Banks (TDK) 
D5325 

Filter Banks (TDK) 

D5313 

LTE/WCDMA/GSM 
Transceiver (Intel) 
PMB5750 

Filter (TDK) 
8MR rMY 

GSM Power Amplifier 
(Skyworks) 
SKY77359 
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PCB #1 Battery Side – RF Transceiver 

LTE/WCDMA/GSM 
Transceiver (Intel) 
PMB5750 

Intel continues their win in the iPhone 7 with two Intel PMB5750s, or what they call their SMARTi 5 RF 

Transceivers. Here again, TSMC wins as well, as the SMARTi 5 RF transceivers are built on TSMC’S 28nm 

process (source: Linley Group Mobile Chip Report).  

Learn more about the upcoming Intel PMB5750 LTW Transceiver Circuit Report.  

TechInsights’ circuit analysis report on the previous generation Intel PMB5747 available now 

http://www2.techinsights.com/l/8892/2016-10-04/3dw489
http://www2.techinsights.com/l/8892/2016-04-22/2ncvfr
http://www2.techinsights.com/l/8892/2016-04-22/2ncvfr
http://www2.techinsights.com/l/8892/2016-04-22/2ncvfr
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PCB #1 Display Side – Key Components 

WLAN + Bluetooth 
(Murata) 339S00199 

NFC/RFID Controller 
(NXP) 67V04 

Microcontroller 
(STM) 0316D 

Flash Memory (Toshiba) 
THGBX6T0T8LLFXF 

Interface for Display 
(NXP) 610A3B 

Barometer (Bosch Sensortec) 
BMP282 

Power Management 
(Intel) PMB6826 

DC-DC Converter (TI) 
SN61280D 

Power Management 
(Dialog) 338S00225-A1 

FPGA (Lattice) 
ICE5LP4K 

Audio Codec (Cirrus Logic) 
338S00105 

Audio Amplifier 
(Cirrus Logic) 

338S00220 

Unknown 
NX D5 

Battery Charger (TI) 
SN2400AB0 

MegaChips 
MEMS-OSC  

(SiT1532)  

Unknown 
422T 18064 

LED Driver (TI) 
3539 

Unknown (TI) 
5C4I 3638 J2 

GPS (Broadcom) 
BCM47734 

Display Power 
Management 
(TI) TPS65730 
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PCB #1 Display Side – NFC/RFID Controller 

NFC/RFID Controller 
(NXP) 67V04 

We found an NXP NFC Controller 

with package markings 67V04. 

Upon further analysis we see the 

NXP PN549 NFC controller.  

 

For your reference, the previous 

iPhone 6S had the NXP PN66V10 

NFC Controller, which has the die 

PN549.  

 

TechInsights has done circuit 

analysis report of the NXP PN549. 

NFC/RFID Controller (NXP) 67V04 

http://www2.techinsights.com/l/8892/2015-10-15/22xqcj
http://www2.techinsights.com/l/8892/2015-10-15/22xqcj
http://www2.techinsights.com/l/8892/2015-10-15/22xqcj
http://www2.techinsights.com/l/8892/2015-10-15/22xqcj
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PCB #1 – Connectors Plugged 
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Others – Taptic Engine 
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Others – Fingerprint Sensor 
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Others Speaker #1 

Speaker #2 

Lightning Connector 



Camera 



TechInsights CONFIDENTIAL.  All content © 2016. 

TechInsights Inc. All rights reserved. 

iSight Camera 

iPhone 7’s iSight camera has a larger, ƒ/1.8 aperture, as compared 

to the ƒ/2.2 aperture used for iPhone 6s/6s Plus. The 10.6 mm x 9.8 

mm x 5.7 mm thick iSight camera module features optical image 

stabilization (OIS) and a six-element lens. Although the 12 MP 

resolution and 1.22 µm pixel pitch hasn’t changed, the iSight’s 

camera chip is advertised as being 60% faster and 30% more 

efficient than its predecessor. 

 

The iSight camera chip was sourced from Sony and fabricated using 

its Exmor RS technology platform. The 12 MP chip features a Bayer 

RGB color filter array (CFA) and embedded phase detection 

autofocus (PDAF) pixels. The die size is 5.16 mm x 6.25 mm (32.3 mm2) 

as measured from the edges of the die stack. We expect our 

planned analysis will show the CMOS image sensor (CIS) die to be 

fabricated by Sony in its 90 nm technology generation. The through 

silicon via (TSV) patterning tells us it’s a 2nd generation Exmor RS 

sensor and not 3rd generation Exmor RS with direct bond 

interconnect (DBI). The TSVs are used to connect the CIS chip to an 

underlying image signal processor (ISP), which is not to be confused 

with the complementary ISP functions embedded within the A10 

chip. 
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FaceTime Camera 

28 

iPhone 7’s FaceTime camera resolution has been bumped 
up to 7 MP. The front-facing Facetime camera module is 
6.8 mm x 6.0 mm x 4.3 mm thick and contains a Sony 
Exmor RS chip, also featuring 2nd generation TSVs. Our 
preliminary analysis of the 5.05 mm x 3.72 mm (18.8 mm2) 

FaceTime camera chip reveals a 1.0 µm pitch Bayer RGB 
CFA. 

 



TechInsights CONFIDENTIAL.  All content © 2016. 

TechInsights Inc. All rights reserved. 29 

ChipSelect Image Sensor Subscription 

Regular, succinct analysis 

on high-volume imaging applications 

This subscription-based service is the authoritative and most cost-effective source of 
reliable and accurate analysis on image sensors in high-volume and high-growth 
applications including: 
  

   •  Consumer (smartphone, tablet, and digital cameras) 
   •  Professional (digital and video cameras) 
   •  Automotive and security 
   •  Specialty devices (gaming and industrial) 
   •  Emerging growth areas 

Essentially a subscription to ChipSelect Image Sensor gives you the insight we get – when we get it – from monitoring 

technology as it enters mass production in high volume imaging applications. 

Unlimited, 24/7 online access to 

package photos, die photos, and 

poly die photos 

Image Sensor Design Wins 

Tracking spreadsheet 

(monthly) 

Unlimited, 24/7 online access to 

Chipworks’ Device Essentials 

Image Set and Summary 

deliverables 

Recent Analysis Summary from 

Chipworks Senior Technology 

Analysts (tri-annually) 

Annual onsite seminar delivered 

by Chipworks’ Image Sensor 

Sector Analyst – an important 

opportunity to ask an unlimited 

number of questions 

Noteworthy Patents Summary 

(tri-annually) 
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12MP OIS/7MP CMOS Camera 

12MP OIS CMOS Camera (Rear) 

7MP CMOS Camera (Front) 



Components 
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Quartz – PCB #1 Battery Side 

F1 

F1 F2 

NFC 
AMP 

FLASH 

GPS 

LCD BATTERY 

WLAN 
BT 

ASM 
PMIC 

RF PA 

CODEC 

ASM 

F2 

(F1) FORK-XTAL (River) 
TAr11 

F3 

F3 

(F2) AT-XTAL (Epson) 
2400P 
E671K 

(F3) AT-XTAL + Thermistor (NDK) 
64B BM 
(LOGO) 26 B7 
                   A0 

F4 

F4 

(F4) Kyocera 
14W6Y K4JE6 
(assumption) 

ASM 

BATTERY AMP 

ASM 
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Microphones 

As per normal multi-source philosophy of Apple, the microphones are 

being supplied by a few well known qualified vendors. In our model A1778, 

we have two microphones at the bottom of the phone and two up at the 

top. 

The microphones at the bottom are sourced by Goertek and Knowles. The 

microphones on the upper part of the phone are Goertek and Knowles. 
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Silicon Audio (Microphone) 

Microphone  
(Knowles Acoustics) 
627 
KMM1 
109 

Microphone (Goertek) 
630 
GWM1 

Microphone  
(Knowles Acoustics) 
630 
KSM1 
088 

Microphone (Goertek) 
T 631 
GWM2 
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Ambient Sensor 

Proximity Sensor (STM) Ambient Light Sensor (AMS) 
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Antenna 

NFC/R
FID 

NFC/RFID 
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Audio ICs 

The iPhone 7 still uses the same Apple/Cirrus Logic 338S00105 Audio 

Codec as in the iPhone 6S, but the Audio Amplifier has changed to the 

new 338S00220. (previously 338S1285 ) 

We found not just 2 but 3 Audio Amplifiers - we speculate there is one 

audio amplifier for each of the two speakers, and the third amplifier is for 

the headphone via the Lightning port. 

The third Audio amplifier is situated next to the Applications Processor 

Module with 3 black blobs on it. It was discovered during de-soldering of 

the A10 applications processor. When the blob was scraped off, it was an 

‘oh wow, there are 3 audio amps!’ kind of discovery. 

https://chipworks1.force.com/DefaultStore/ccrz__Products?cartID=&operation=quickSearch&searchText=338S1285&isCSRFlow=true&portalUser=&store=
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Touch Panel 

3D Touch Controller 
(Analog Devices) 
AD7149-1ACBZ 

Touch Panel 

Controller (USI) 

OO 

MV 

EMI Shield Film 

EMI Shield Film 

The Touch Controller for the iPhone 7 is manufactured by 
Universal Scientific Industries (USI) with markings O1 1R. It is 
the same as the iPhone 6S - a pressure-sensitive 3D Touch 
layer that buzzes slightly when you press and hold the 
screen/static home button. It was found under a metal 
shielding and though no markings were found on the IC, it 
is believed to be Analog Devices. 
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Power Source – Battery 
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Block Diagram 

Power Amp 
AFEM-8050/8060 
(Avago) 
RF6110(Qorvo) 

ABB 
PMB9943 
(Intel) 

Audio 
338S00105 
(Cirrus Logic) 

DBB 
PMB9943 
(Intel) 

APP 
A10 
(Apple) 

WCDMA 
PMB5750 
(Intel) 

GSM 
PMB5750 
(Intel) 

Bluetooth 
339S00199 
(Murata) 

Power Mgmt 
338S00225-A1 
(Dialog) 
PMB6826 
(Intel) 

Antenna SW 
D5313 
D5325 
(TDK) 

NFC/RFID 
67V04 
(NXP) 

Power Amp 
RF6110 
(Qorvo) 

Power Amp 
SKY77359 
(Skyworks) 

Speaker 

Headphone 

Microphone 

LCD/OLED 

Camera WLAN 
339S00199 
(Murata) 

GPS 
BCM47734 
(Broadcom) 

Battery 

Vibrator 

Camera ISP 
A10 
(Apple) 

Flash Memory 
THGBX6T0T8LLFXF 
(Toshiba) 

Display Controller 
A10 
(Apple) 

DRAM 
K3RG1G10CM 
(Samsung) 

T/P Controller 
OO MV 
(USI) 

LTE 
PMB5750 
(Intel) 

SIM 

Sensors 

Power Amp 
AFEM-8050/8060 
(Avago) 
RF6110(Qorvo) 

TD-LTE 
PMB5750 
(Intel) 



TechInsights CONFIDENTIAL.  All content © 2016. 

TechInsights Inc. All rights reserved. 41 

Recent blogs and articles 

http://www.chipworks.com/about-chipworks/overview/blog/growth-acquisition-qualcomm-talks-acquire-nxp
http://www.chipworks.com/about-chipworks/overview/blog/fitbit-charge-2-teardown
http://www.chipworks.com/about-chipworks/overview/blog/apple-watch-series-2-teardown
http://www.chipworks.com/about-chipworks/overview/blog/apple-iphone-7-teardown
http://www.techinsights.com/techinsights/about-techinsights/articles/deep-dive-into-the-intel-micron-3D-32L-FG-NAND/
http://www.chipworks.com/sites/default/files/press-releases/Forward Citations As A Patent Value Metric - Law360.pdf
http://www.chipworks.com/about-chipworks/overview/blog/samsung%E2%80%99s-galaxy-note-7-is-more-the-batteries
http://www.chipworks.com/about-chipworks/overview/blog/who-will-acquire-intersil
http://www.chipworks.com/about-chipworks/overview/blog/mobile-phone-touch-screen-controller-display-driver-chips-become-one
http://www.worldipreview.com/contributed-article/techinsights-and-chipworks-a-connected-future


Thank you 

To talk to a subject matter expert or for any additional information, 

please contact us 

 

https://www.chipworks.com/about-chipworks/contact-us/worldwide-office-locations
http://www.techinsights.com/techinsights/contact-us/

