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 Product Characteristics

◼ Memory and interface 

– ExpandablewEEPROM 

◼ Clock 

– Externalw clock,w providingw 8MHzw orw

16MHzwclock 

◼ Power supply 

– Inputwvoltagewrange:w4.5wV~w60wV 

◼ 12 integrated bypass 

switches 

– 12w channels,w 4w groups,w 3w seriesw

s itches 

– Single-channelw lo w on-resistancew

(RDS(on)),w120mΩ 

– Maximumw cross-s itchingw voltage:w w w

40V 

– Maximumw s itch-to-groundw voltage:w

70V 

◼ Communication peripherals  

– Multi-dropw UARTw communicationw

interface.w Upw tow 31w addressablew

devices,w compatiblew  ithw thew CANw

physicalw layer,w  ithw aw minimumw

numberwofw ireswinwthewcablewharness 

– I2Cw forw connectingw anw externalw

EEPROM 

◼ Analog peripherals 

– 2w8-bitwADCsw ithwmultiplexerwinput 

◼ Timer 

– Communicationw atchdogwtimer 

◼ Programmable 10-bit PWM 

dimming 

– Singlewphasewshiftwandwpulsew idth 

– Devicewsynchronization 

 

 

◼ CRC computing unit 

◼ LED open / short detection 

and protection  

◼ ESD 

– Automotivew AEC-Q100w Grade1:w

Operatingw temperaturew rangew -40℃w
tow125℃ 

– HBM=±8000V 

– CDM=±2000V 

◼ Package 

– E-TQFP48 

◼ Applications 

– Automotivewheadlightwsystem 

– HighwbrightnesswLEDwmatrixwsystem 

– ADBworwglare-freewhighwbeam 

– Sequentialw turnw andw animatedw

daytimewrunningwlights 
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 Introduction 

GALT61120wiswanwautomotivewheadlightwmatrixwLEDwlightingwcontrollerwIC,w hichwintegratesw12w

60Vwhigh-voltagews itchwMOSFETs,w4wgroupswofw3wserieswhigh-voltagews itches,wandweachws itchw

supportswawmaximumwcurrentwofw1.5A;wThewsinglewpixelwLEDwiswcontrolledwindependentlywtowrealizew

thewfullwdynamicwadaptivewlighting,w hichwiswsuitablewforwthewapplicationwscenariowofwautomotivew

lightwADB. 

GALT61120wiswcompatiblew ithwCANwphysicalwlayerwthroughwawmulti-dropwUARTwinterface,w ithwaw

maximumwcommunicationwratewofw1Mbps.wItwsupportswcascadingwofwupwtow32wchips.wThewI2Cwcanw

connectwtowanwexternalwEEPROMwforwreadwandw ritewoperations.wThewEEPROMwiswusedwtowstorew

systemwcalibrationwdata. 

ThewADCwhaswt owmultiplexerswtowcollectwandwmeasurewNTC,w hichwiswusedwaswsystemw

temperaturewcompensationwandwovertemperaturewprotection,wandwmeasureswthewLEDwbinningwtow

achievewthewoverallwconsistencywofwLEDwbrightness. 

ThewinternalwchargewpumpwrailwprovideswgatewdrivewvoltagewforwLEDwbypassws itches.wTowreducew

conductionwlosseswandwpo erwconsumption,wthewbypassws itcheswusewlo won-resistancew(RDS(on):w

120mΩ). 

Thewphasewshiftwandwpulsew idthwofwindividualwLEDwinwthewstringwcanwbewadjustedwbywsoft arew

programming,wandwthewPWMwfrequencywcanwbewadjustedwbywinternalwregisterswtowsynchronizew

multiplewdevices.wDuringwPWMwdimming,wthewsle wratewofwthews itcheswiswprogrammable,wandw

adjustingwthewsle wratewcanwhelpwmitigatewEMIwconcerns. 

ThewchipwincorporateswanwopenwLEDwprotectionwfunctionwthroughwprogrammablewthresholds.wItw

canwdetectwLEDwopenworwshortwcircuitswandwprovidewfeedbackwthroughwthewserialwinterface. 
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 Pin Information 

 Pin distribution 

Figurew1wGALT61120wPinwDistributionwDiagram 

LED10K
LED10A

LED11
LED12

CPP4
NC

GND
SYNC

RX
TX

CLK
XTALI

X
TA

LO V
IN

A
D

C
2

G
N

D
A

D
C

1
D

ST
R

A
D

D
R

0
A

D
D

R
1

A
D

D
R

2
V

D
D

D
G

N
D

SC
L

SDA
CLK
TX
RX
SYNC
GND
NC
LED1K
LED1A
LED2
LED3
CPP1

N
C

LE
D

4
K

LE
D

4
A

LE
D

5
LE

D
6

C
PP

2
N

C
LE

D
7

K
LE

D
7

A

LE
D

9
C

P
P

3

LE
D

8

12
11
10
9
8
7
6
5
4
3
2
1

242322212019181716141
3 15

36
35
34
33
32
31
30
29
28
27
26
25

48 47 46 45 44 43 42 41 40 39 38 37

Thermal Pad

 

 Pin function description 

Tablew1wAbbreviationswandwDefinewUsedwinwPinwFunctionwDescriptionwTable 

Name Abbreviation Definition 

Pin name Pin name 

Pin type 

I Only input pin 

O Only output pin 

I/O Input / output 

G Ground pin 

NC No connection 
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Name Abbreviation Definition 

AI Analog input 

AO Analog output 

Tablew2wGALT61120wPinwFunctionwDescription 

E-TQFP Name Type Function 

- Thermal Pad G Connects to system ground. 

1 LED10K I/O Connects to the cathode of LED10. 

2 LED10A I/O Connects to the cathode of LED11 and the anode of LED10.  

3 LED11 I/O Connects to the cathode of LED12 and the anode of LED11. 

4 LED12 I/O 
Connected to GND with a 10nF capacitor. Connects to the anode of 

LED12. 

5 CPP4 O 
Output of charge pump. Bypassed to LED12 pin with a ceramic 

capacitorwofwatwleastw0.1μF. 

6,31,37,43 NC NC - 

7,16,30 GND G Ground. All GND and NGND pins must be connected. 

8,29 SYNC I/O 

Synchronization pin, allowed empty when not in use.. 

Multiple GALT61120 devices on the same network can be 

synchronized. The devices can be programmed via a serial interface to 

provide synchronization pulses, or they can be driven by an MCU unit.  

Only one device can drive this signal.  

The drive strength of SYNC is determined by the voltage on the DSTR 

pin. 

9,28 RX I/O 

Receive data pin. 

Connects the RX pin of the first device to the TX output of the MCU, and 

connect the other RX pin to the RX pin of the second device. Other 

devices route to the RX line through both RX pins. 

10,27 TX I/O 

Transmit data pin.  

Connect the TX pin of the first device to the RX input of the MCU, and 

connect the other TX pin to the TX pin of the second device. Other 

devices route to the TX line through both TX pins. 

The driving strength of TX is determined by the voltage on the DSTR 

pin. 

11,26 CLK I/O 

System clock, the primary clock of the device.  

The clock source can be an external clock or a clock signal generated 

by a crystal connected to XTALI/XTALO.  

The drive strength of CLK is determined by the voltage on the DSTR pin 

and can even be disabled. 

12 XTALI I 
Input of the Pierce crystal oscillator inverter. Connect to GND when not 

in use.  
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E-TQFP Name Type Function 

Connect to an external crystal oscillator circuit. Can be used to buffer 

externally generated clocks. 

13 XTALO O 

Output of the Pierce crystal oscillator inverter.  

Connect to an external crystal oscillator circuit.  

The drive strength of XTALO can be adjusted. 

14 VIN I 

Input voltage.  

BypassedwtowGNDw ithwawceramicwcapacitorwofwatwleastw0.1μF.w  

If using a 5V input, connect VIN to GND to bypass the internal regulator. 

15 ADC2 AI 
ADC input, range: GND ~ VDD. The conversion result comes from the 

register at address A1h. 

17 ADC1 AI 
ADC input, range: GND ~ VDD. The conversion result comes from the 

register at address A0h. 

18 DSTR I 

Set drive strength.  

Bypassed to GND with a ceramic capacitor of up to 10nF.  

Connect a resistor voltage divider between VDD, GND, and STR to 

adjust the drive strength of CLK, TX, and SYNC signals, or to disable 

CLK output.  

19 ADDR0 AI 

Equal to the least significant bit (LSB) of the device address. The pin 

function is set to digital input by default. Connect a resistor voltage 

divider between VDD, GND, and ADDR0 to determine the LSBs of the 

UART address. If there are 8 or fewer chips on the bus, it can be 

connected to VDD (logic 1) or GND (logic 0).  

20 ADDR1 AI 
Equal to the most significant bit (MSB) minus 1 of the device address. 

Connect to VDD (logic 1) or GND (logic 0).  

21 ADDR2 AI 
Equal to the most significant bit (MSB) of the device address. Connect 

to VDD (logic 1) or GND (logic 0).  

22 VDD O 

Output of on-chip 5V LDO.  

Connect two ceramic output capacitors to DGND, with the capacitors 

placed as close to the pins as possible. Recommended capacitors are 

0.1μFw(0603wpackage) and 10nF (0402 package).  

23 DGND G Digital ground. All GND and NGND pins must be connected. 

24 SCL O 
I2Cwclockw line.w IfwusingwEEPROM,wconnectwaw10KΩwpull-up resistor to 

VDD; otherwise, refer to the faultsafe mode at power-up. 

25 SDA I/O 
I2Cw dataw line.w Ifw usingw EEPROM,w connectw aw 10KΩw pull-up resistor to 

VDD; otherwise, refer to the fault-safe mode at power-up. 

32 LED1K I/O Connects to the cathode of LED1. 

33 LED1A I/O Connects to the cathode of LED2 and the anode of LED1. 

34 LED2 I/O Connects to the cathode of LED3 and the anode of LED2. 

35 LED3 I/O 
Connects to the anode of LED3. Connected to GND with a 10nF 

capacitor. 
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E-TQFP Name Type Function 

36 CPP1 O 
Output of charge pump. Bypassed to LED3 pin with a ceramic capacitor 

ofwatwleastw0.1μF. 

38 LED4K I/O Connects to the cathode of LED4. 

39 LED4A I/O Connects to the cathode of LED5 and the anode of LED4. 

40 LED5 I/O Connects to the cathode of LED6 and the anode of LED5. 

41 LED6 I/O 
Connects to the anode of LED6. Connected to GND with a 10nF 

capacitor. 

42 CPP2 O 
Output of charge pump. Bypassed to LED6 pin with a ceramic capacitor 

ofwatwleastw0.1μF. 

44 LED7K I/O Connects to the cathode of LED7. 

45 LED7A I/O Connects to the cathode of LED8 and the anode of LED7. 

46 LED8 I/O Connects to the cathode of LED9 and the anode of LED8. 

47 LED9 I/O 
Connects to the anode of LED9. Connected to GND with a 10nF 

capacitor. 

48 CPP3 O 
Output of charge pump. Bypassed to LED9 pin with a ceramic capacitor 

ofwatwleastw0.1μF. 
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 Application Examples 

Figurew2wGALT61120wApplicationwExamples 
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 Package Information 

 E-TQFP48 package information 

Figurew3wE-TQFP48wPackagewDiagram 

 

(1) The figure is not drawn to scale. 

(2) All pins should be soldered to the PCB. 

Tablew3wE-TQFP48wPackagewData. 

SYM 
Dimensions in mm 

Min Nom Max 

A - - 1.20 

A1 0.025 - 0.127 

A2 0.95 1.00 1.05 

b 0.17 0.22 0.27 

b1 0.17 0.20 0.23 

c 0.09 0.14 0.20 

c1 0.09 0.12 0.16 

D 8.85 9.00 9.15 

D1 6.90 7.00 7.10 
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SYM 
Dimensions in mm 

Min Nom Max 

E 8.85 9.00 9.15 

E1 6.90 7.00 7.10 

L 0.45 0.60 0.75 

L1 1.00 REF 

e 0.50 BSC 

θ 0° 3.5° 7° 

Note:wDimensionswarewmarkedwinwmillimeters. 

Figurew4wE-TQFP48wWeldingwLayoutwRecommendations 
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Note:wDimensionswarewmarkedwinwmillimeters. 

Figurew5wE-TQFP48-48Pins,w7mmwxw7mmwSchematicwDiagram 
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 Packaging Information 

 Tray packaging 

Figurew6wTraywPackagingwDiagram 

 

TraywDimensions 

 

 

 

Allwphotoswarewforwreferencewonly,wandwthewappearancewiswsubjectwtowthewproduct 
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Tablew4wTraywPackagingwParameterwSpecification 

Device PackagewType Pins SPQ 
X-Dimension 

(mm) 

Y-Dimension 

(mm) 

X-Pitch 

(mm) 

Y-Pitch 

(mm) 

Trayw

Length 

(mm) 

Trayw

Width 

(mm) 

GALT61120 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9 
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 Ordering Information 

Figurew7wGALT61120wProductwOrderingwInformationwDiagram 
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61= Automotive Headlight
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Tablew5wOrderingwInformationwTable 

Order code Number of channels Package Packaging SPQ Range of temperature 

GALT61120 12 E-TQFP48 Tray 2500 -40℃~125℃ 

Note:wSPQ=SmallestwPackagingwQuantity. 
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 Commonly Used Function Module Denomination 

Tablew6wCommonlywUsedwFunctionwModulewDenomination 

Full name Abbreviations 

Analog-to-digital converter ADC 

Controller local area network CAN 

I2C Interface I2C 

Universal asynchronous transmitter receiver UART 

Universal synchronous and asynchronous transmitter receiver USART 
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Statement 

This document is formulated and published by Geehy Semiconductor Co., Ltd. (hereinafter referred 

to as “Geehy”). The contents in this document are protected by laws and regulations of trademark, 

copyright and software copyright. Geehy reserves the right to make corrections and modifications to this 

document at any time. Please read this document carefully before using Geehy products. Once you use 

the Geehy product, it means that you (hereinafter referred to as the “users”) have known and accepted all 

the contents of this document. Users shall use the Geehy product in accordance with relevant laws and 

regulations and the requirements of this document. 

1. Ownership 

This document can only be used in connection with the corresponding chip products or software 

products provided by Geehy. Without the prior permission of Geehy, no unit or individual may copy, 

transcribe, modify, edit or disseminate all or part of the contents of this document for any reason or in any 

form. 

The “极海” or “Geehy” words or graphics with “®” or “TM” in this document are trademarks of 

Geehy. Other product or service names displayed on Geehy products are the property of their respective 

owners. 

2. No Intellectual Property License 

Geehy owns all rights, ownership and intellectual property rights involved in this document. 

Geehy shall not be deemed to grant the license or right of any intellectual property to users explicitly 

or implicitly due to the sale or distribution of Geehy products or this document. 

If any third party’s products, services or intellectual property are involved in this document, it shall 

not be deemed that Geehy authorizes users to use the aforesaid third party’s products, services or 

intellectual property, unless otherwise agreed in sales order or sales contract. 

3. Version Update 

Users can obtain the latest document of the corresponding models when ordering Geehy products. 

If the contents in this document are inconsistent with Geehy products, the agreement in thesales 

order or the sales contract shall prevail. 

4. Information Reliability 

The relevant data in this document are obtained from batch test by Geehy Laboratory or cooperative 

third-party testing organization. However, clerical errors in correction or errors caused by differences in 

testing environment may occur inevitably. Therefore, users should understand that Geehy does not bear 

any responsibility for such errors that may occur in this document. The relevant data in this document are 

only used to guide users as performance parameter reference and do not constitute Geehy’s guarantee for 

any product performance. 

Users shall select appropriate Geehy products according to their own needs, and effectively verify 

and test the applicability of Geehy products to confirm that Geehy products meet their own needs, 
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corresponding standards, safety or other reliability requirements. If loses are caused to users due to the 

user’s failure to fully verify and test Geehy products, Geehy will not bear any responsibility. 

5. Legality 

   USERS SHALL ABIDE BY ALL APPLICABLE LOCAL LAWS AND REGULATIONS WHEN 

USING THIS DOCUMENT AND THE MATCHING GEEHY PRODUCTS. USERS SHALL 

UNDERSTAND THAT THE PRODUCTS MAY BE RESTRICTED BY THE EXPORT, RE-EXPORT 

OR OTHER LAWS OF THE COUNTIRIES OF THE PRODUCTS SUPPLIERS, GEEHY, GEEHY 

DISTRIBUTORS AND USERS. USERS (ON BEHALF OR ITSELF, SUBSIDIARIES AND 

AFFILIATED ENTERPRISES) SHALL AGREE AND PROMISE TO ABIDE BY ALL APPLICABLE 

LAWS AND REGULATIONS ON THE EXPORT AND RE-EXPORT OF GEEHY PRODUCTS 

AND/OR TECHNOLOGIES AND DIRECT PRODUCTS. 

6. Disclaimer of Warranty 

THIS DOCUMENT IS PROVIDED BY GEEHY "AS IS" AND THERE IS NO WARRANTY OF 

ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE 

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, TO THE 

EXTENT PERMITTED BY APPLICABLE LAW.  

GEEHY WILL BEAR NO RESPONSIBILITY FOR ANY DISPUTES ARISING FROM THE 

SUBSEQUENT DESIGN OR USE BY USERS. 

7. Limitation of Liability 

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING 

WILL GEEHY OR ANY OTHER PARTY WHO PROVIDE THE DOCUMENT "AS IS", BE LIABLE 

FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, DIRECT, INCIDENTAL OR 

CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE 

DOCUMENT (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING 

RENDERED INACCURATE OR LOSSES SUSTAINED BY USERS OR THIRD PARTIES). 

8. Scope of Application 

The information in this document replaces the information provided in all previous versions of the 

document. 

© 2024 Geehy Semiconductor Co., Ltd. - All Rights Reserved 
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