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1  Features
 ▆ Ultra small fingerprint sensor permits integration into low profile areas
 ▆ Physical dimensions: 14mm × 15.1mm × 1.23mm
 ▆ High speed SPI interface
 ▆ Advanced Imaging Technology
 ▆ Superior imaging quality: 256 grayscale values per pixel
 ▆ Resolution up to 1000 DPI allows examination of the tiniest fingerprint details
 ▆ Active sensing area: 320 pixels × 320 pixels
 ▆ Robust Packaging
 ▆ Strong surface scratch protection with 6H Coating and 9H Glass
 ▆ ESD tolerance: +/- 15KV Air Discharge and +/- 15KV Contact
 ▆ High abrasion resistance and capable of withstanding over 1 million touches
 ▆ Low Power Consumption
 ▆ Active mode supply current: 30 mA
 ▆ Standby mode supply current: 5 μA
 ▆ Operating temperature: -20°C ~ +60°C
 ▆ Storage temperature: -20°C ~ +80°C
 ▆ Humidity: 10% ~ 80% RH under 60°C

2  Applications
 ▆ Mobile Phones
 ▆ Tablets 
 ▆ Personal Computers
 ▆ Low Profile Biometric Identification Products

3  Selection Table

Part No. Effective 
Area (mm2)

Resolution 
(DPI)

Image 
Pixels

Surface 
Color Interface Package Metal 

Frame
Dimension (mm3) 

(W×D×H)

GH-8111-A2 8.1×8.1 1000 320×320 B�ack SPI 28PLCC Si�ver 13.9×13.9×1.33
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4  Block Diagram

Sensor Array 320 × 320

PGA ADC LED SPI

5  General Description
Fingerprint recognition technology is proving to be an increasingly popular means of secure 
and accurate means of biometric identification. By eliminating the need to remember multiple 
passwords this biometric recognition technology will continue to see more prevalent use in 
everyday products where security features are required. 

This range of hybrid fingerprint sensors with their advanced optical and capacitive technology and 
their ultra thin profile, will open up new application areas in products where space is at a premium. 
Additional features include a durable structure, high ESD immunity, 360 degree rotation and other 
features. The fingerprint data can be rapidly captured and then the image data quickly transmitted 
to external hardware for further image processing using its internal high speed SPI interface . 
These patented architecture combined optical and capacitive fingerprint sensors form a range of 
unique high performance fingerprint sensors which are suitable for use in applications such as 
mobile phones, tablets and notebook PCs.



Rev. 1.20 5 of 9 ���� 20� 201�

GH Series
H�brid Fingerprint Sensor

B
lock D

iagram

Pin D
escription

6  Pin Description
Pin No I/O Pin Name Function
1 GND Ana�og Gro�nd Ana�og Gro�nd
2 VDD Ana�og Power Ana�og IO PAD Power S�pp�� (2.8~3.3V)
3 PIX bias AI Connect 100nF capacitor to VDD
4 COL bias AI Connect 100nF capacitor to VDD
5 GND Ana�og Gro�nd Ana�og Gro�nd

� BIN DI Mode se�ection – Digita� Inp�t(1.8~3.3V)�  
High – BIN mode � Low – HD mode

7 FS DI Para��e� mode: Frame Se�ect�  
SPI mode: Chip se�ect �Digita� Inp�t (1.8~3.3V)� active Low

8 CS DI Chip Se�ect Digita� Inp�t (1.8~3.3V)� active Low
9 LED_Power LED Power Interna� LED Power Inp�t� C�rrent �imiting resistor m�st be connected
10 VDDPAD Digita� Power Digita� IO PAD Power S�pp�� (1.8~3.3V)
11 SPO DO SPI Data O�tp�t (1.8~3.3V)
12 MCLK DI Master c�ock Digita� Inp�t (1.8~3.3V)
13 GNDPAD Digita� Gro�nd Digita� Gro�nd
14 LEDon DI LED on contro� Digita� Inp�t (1.8~3.3V)� active High
15 VDD Ana�og Power Ana�og IO PAD Power S�pp�� (2.8~3.3V)
1� GND Ana�og Gro�nd Ana�og Gro�nd
17 G1 DI App�ication gain setting pin
18 G0 DI App�ication gain setting pin
19 ADCbias AI Connect 100nF capacitor to VDD
20 ESD-GND Gro�nd ESD Gro�nd
21 ESD-GND Gro�nd ESD Gro�nd

22 VDD_int AO VDD_int is the VDD o�tp�t that a�tomatica��� t�rns off fo��owing a CS 
high state.

23 HREF AI Connect 100nF capacitor to GND
24 LREF AI Connect 100nF capacitor to GND
25 ADCin AI Use resistor (0R) connected between ADCin and AMPO
2� AMPO AO Use resistor (0R) connected between ADCin and AMPO
27 AMPref AI Connect 100nF capacitor to GND
28 FOLbias AI Connect 100nF capacitor to GND
29 M-GND Gro�nd Mechanica� Gro�nd
30 M-GND Gro�nd Mechanica� Gro�nd
31 M-GND Gro�nd Mechanica� Gro�nd
32 M-GND Gro�nd Mechanica� Gro�nd
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7  Electrical Specification
Symbol Parameter Test Conditions Min. Typ. Max. Units

VDD Ana�og IO PAD power s�pp�� — 2.8 — 3.3 V
VPAD Digita� IO PAD power s�pp� — 1.�2 — 3.3 V
VIH Low �eve� inp�t vo�tage — — TBD — V
VIL Low �eve� intp�t vo�tage — — TBD — V
VOH High �eve� o�tp�t vo�tage — — TBD — V
VOL Low �eve� o�tp�t vo�tage — — TBD — V

IOP Operating c�rrent
VDD = 3.3V� VPAD = 3.3V
SPI CLK = 3�MHz
Expos�re < 10ms

— — 30 mA

IPD Power-down c�rrent VDD = 3.3V� VPAD = 3.3V — — 5 μA

8  Interface Description
The sensor transmits its captured image data to external hardware using an internal high speed 
SPI interface. Assert “BIN” to allow the sensor to enter either the HD mode or BIN mode and then 
output the different size image. The sensor exposure time controlled using “FS”. Further details 
can be found in the GH-8111 application note.

MCLK

FS

SPO D9 D8 D7 D� D5 D4 D3 D2 D9 D8 D7 D� D5 D4 D3 D2

PWFS

PWMCLKTH=8TMS

tH1

TMS

127�0TMS

Timing Overview

MCLK

SPO DATA VALID DATA VALID DATA VALID

SPO ho�d time
SPO De�a�

SPO Delay
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Timing Characteristics
Parameter Name Min. Typ. Max.

TMS MCLK C�c�e Time 25ns — 1�7ns 
PWMCLK MCLK high p��se width 10ns — —
PWFS FS high p��se width 200μs — —
tH1 FS falling edge to the first MCLK falling edge 5ns — —
SPO ho�d time 
VDDPAD=3.3V 

SPO ho�d time 
vs. MCLK fa��ing 4ns — —

SPO ho�d time 
VDDPAD=1.8V 

SPO ho�d time 
vs. MCLK fa��ing 8ns — —

SPO de�a� 
VDDPAD=3.3V 

SPO de�a� 
vs. MCLK fa��ing — — 7ns 

SPO de�a� 
VDDPAD=1.8V 

SPO de�a� 
vs. MCLK fa��ing — — 15ns 
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9  Mechanical Specifications
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Cop�right© 201� b� HOLTEK SEMICONDUCTOR INC.

The information appearing in this Data Sheet is be�ieved to be acc�rate at the time 
of p�b�ication. However� Ho�tek ass�mes no responsibi�it� arising from the �se of 
the specifications described. The app�ications mentioned herein are �sed so�e�� for 
the p�rpose of i���stration and Ho�tek makes no warrant� or representation that s�ch 
app�ications wi�� be s�itab�e witho�t f�rther modification� nor recommends the �se of 
its prod�cts for app�ication that ma� present a risk to h�man �ife d�e to ma�f�nction or 
otherwise. Ho�tek's prod�cts are not a�thorized for �se as critica� components in �ife 
s�pport devices or s�stems. Ho�tek reserves the right to a�ter its prod�cts witho�t prior 
notification. For the most up-to-date information, please visit our web site at http://www.
ho�tek.com.

Note that Holtek’s fingerprint recognition products have been designed in conjunction with 
Ging� Techno�og�.


