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Low Voltage Multi-Channel Motor Driver

1 Features 3 Description

*  Multi-channel Motor Driver The GD30DR4730 is a multi-channel motor driver
— Dual Stepper Motor device that includes two stepper motor drives and one
— Single Brushed DC Motor DC motor drive.

+ Full, Half, 32 Micro-Steps and 64 Micro-Steps The maximum current of each channel is 0.5A. The

*  Built-in DC Motor Driver device supporting two phase four wires, and four phase
— *0.5A Maximum Drive Current five wires stepper motors by 12C communication

* Instruction Cache Function interface, which is compatible with 1.8V, 2.5V, 3.3V and
— Pre-stores next instruction 5.0V standard industrial interface. The operates on a

+ Standard I12C Interface motor power supply voltage from 3.0V to 5.5V.

+  Work Status Indication Internal shutdown functions are provided for over
— FLAG Pin temperature protection and under-voltage lockout

» Small Package and Footprint protection.

— 20 Pin QFN(With Thermal Pad) Device Information’
* Protection Features

— Under-voltage Lockout(UVLO) PART NUMBER | PACKAGE | BODY SIZE (NOM)

— Thermal Shutdown(TSD) GD30DR4730 QFN20 3.00 mm x 3.00 mm

1. For packaging details, see Package Information section.

2 Applications

3.0V to 5.5V
. Robot Vmveos Vuad 3.3V Vo
» Precision Industrial Equipment
» Camcorder GD30DR4730

»  Security Camera
* Cradle Head Stepper or Brushed

* Head-shaking Machine DC Motor Driver
OSCcouT

Controller

Simplified Application Schematic

GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 1
Datasheet All Rights Reserved.



€

GigaDevice www.gigadevice.com GD30DR4730

Table of Contents

O N LA UL = OO PP TPT P PPPTPUPRTR 1
P N o] o] [Tof= 1 0] 1 1= O O O PP PUP PP PPPPPO 1
I I B 1Yo £ o1 {0 ] o H O T T O PP PP UP PP PPPPPRON 1
TADIE OF CONMEBNTS ettt ettt e e ettt e e sk et e e oa b et e e ook b et e e e kb et e e sk be e e e abb e e e e s abbeeeesabreeeeaas 2
A DBVICE OVEIVIEW ...ttt ettt ettt e e ettt e e e ea b et e e 42 ket e a4 1Ak et e e e 4a ket e e e 4a bbb e e a4 b b et e e ek be e e e abbe e e e abbeeeesabbeeeeaa 3
41 PiIiNoUt and Pin ASSIGNMENT ... ...ttt e e e ettt e e e e e e s bttt e e eeeasaasebeeeeaaeeeaassaeeeeeaaesaannnsaeeeaaeeaannnneeeas 3
4.2 T D=1 od ] [0 ] o [PPSR 3
5 Parameter INTOIMMALION ...ttt e e e a bt e e e e st bt e e e anbr e e e s anbr e e e e anbreeeeneee 5
51 ADSOIULE MAXIMUM RALINGS. ... et ettt ettt ettt b et e e aa bt e e e b et e s e b b e e e e as b bt e e ebb e e e s nnbeeeeannreeenans 5
5.2 Recommended Operation CONDItIONS ..........uuiiiiiiiieei ettt e et eesanb et e e snreeesnnreee s 5
53 EIECINICAI SENSITIVILY ....eeieteieiitieee ettt ettt e ettt e e b et e e h b et e e ab et e e e s et e e s nbb e e e sanbe e e e snnreeesnnreee s 5
5.4 ElECTNCAl CRAIACIEIISTICS ....eeiivtee ettt ettt e e e bt e e et bt e e et e et e s eab et e e e bb e e e e st et e e snnreeesnreee s 6
55 TIMING REGQUITEMEINTS .....eeie ettt ettt st e e bt e e et et e o4 b et e e b b et e e aa bt e e e b b e e e e asbn e e e eabbe e e s nnneeeeantneeenans 7
6 FUNCLIONAI DESCIIPLION ettt ettt e e et e e e bttt e e aa bt e e e e enb b e e e e nbe e e e e nbeeeeeneee 9
6.1 2] (o o1 1Ql B T=To | = 4 OO POTPPPU PP UTPPPPPPI 9
6.2 (01T 11T ] o [E TP T PP P PP PPPPPPPPOP 9
6.3 (O oo [ Toll B ETol 1] o ([o] o T T P OO P PP PPPPROTI 10
7 APPlICAtioN INFOIMEATTION ..eiiiii et e e st e e e sa b bt e e e st bt e e e aabr e e e e aabreeeeanene 21
7.1 Typical APPICALION CIFCUIL ... .eeeeiiitiie ettt et e st e e e b e et e e aane e e e s bb e e e s st e e e s nanneeesnneee s 21
7.2 (DT o oI =T 10T o] [ O OO P PRSP PPPRROTI 21
7.3 POWET DISSIPALION .....eeeiittee ettt ettt e e ettt e o s et e e s b et e e aa ke et e e be et e e an b bt e e aab e e e e e b be e e e st et e e nnre e e s nnneee s 22
8  Layout Guidelines and EXAmMPIE .........oo e 23
9 PAcKage INTOIMELION ....eiiiiiee ettt ettt e e e sttt e e et b e e e e abb e e e e sbbeeeesbneeeeaas 24
9.1 OULIINE DIMENSIONS ...ttt ettt ettt e ek bt e e ekt e e s b b et e e b b et e e aab et e e ok b et e e asbb e e e aabee e e s nbneeeeanbneeenan 24
9.2 ReCOMMENTEA LANG PAIEIN ..ottt ettt ettt et e e s e e st et e e asb et e e ann e e e s nneee s 26
10 Ordering INFOPMELION ...eeiii ettt ettt e e e bt e e e bbbt e e eab b e e e e abe e e e enbeeeeeneee 27
(0 R TV E Y o] o I o 115 (o Y PP PP PR 28
GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 2

Datasheet All Rights Reserved.



€

GigaDevice

www.gigadevice.com

GD30DR4730

4 Device Overview

4.1 Pinout and Pin Assignment
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4.2 Pin Description
PIN PIN
NAME NUM TYPE' FUNCTION
ouT4B 1 (0] Motor output 4B.
SDATA 2 I/0 I12C data line.
SCK 3 I/0 12C clock line.
ADDRO 4 I/0 I12C address 0.
VIO 5 P Interface power supply.
AVDD 6 P Logic power supply for DC motor.
OUT5A 7 0] Motor output 5A.
OouT5B 8 0] Motor output 5B.
OSCouT 9 0] Reference clock output.
OSCIN 10 | Reference clock input.
FLAG 11 (0] Working Status Flag.
OUT1A 12 (0] Motor output 1A.
ouT1B 13 (0] Motor output 1B.
OUT2A 14 O Motor output 2A.
ouT2B 15 O Motor output 2B.
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Pin Description(continued)

NATE FIN QFN20 PIN TYPE' FUNCTION
MVCC12 16 P Power supply for motor 12.
MVCC34 17 P Power supply for motor 34.
OUT3A 18 o Motor output 3A.
OuT3B 19 o Motor output 3B.
OUT4A 20 O Motor output 4A.
Thermal Pad Thermal G GND for IC.

1. I =input, O = output, I/O = input/output, P = power, G = ground.

GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 4
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5 Parameter Information
5.1 Absolute Maximum Ratings
Exceeding the operating temperature range (unless otherwise noted)’
SYMBOL PARAMETER MIN MAX UNIT
VIO Supply voltage of the interface -0.3 55 \%
ViN Digital input pin voltage* -0.3 VIO+0.3 \Y
VFLAG Output Voltage Range -0.3 6.0 V
MVCCxx Supply voltage for step motor -0.3 5.5 \
AVDD Supply voltage for DC motor -0.3 5.5 Vv
IMx(pulse) Instantaneous H bridge drive current for step motor -0.6 0.6 Alch
OUTxA
OUTXB Motor Driver Output Current -0.5 0.5 Alch
Ta Operating ambient temperature® -40 85 °C
Tstg Storage temperature® -55 125 °C

1. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are

stress ratings only, which do not imply functional operation of the device at these or any other conditions beyond those

indicated under Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended

periods may affect device reliability.

2. All voltage values are with respect to network ground terminal.

3. Except for the power disspation, operation ambient temperature, and storage temperature, all ratings are for Ta = 25°C.
4. (VIO + 0.3)V must not be exceeded 5.5 V.

5.2 Recommended Operation Conditions

SYMBOL'? PARAMETER MIN TYP MAX | UNIT
VIO Supply voltage of the interface 1.8 5.5 \%
AVDD Supply voltage for DC motor 3.3 5.5 \%
MVCCxx Supply voltage for step motor 3.0 5.5 V
lout Continuous motor drive output current -0.5 0.5 A
1. The device is not guaranteed to function outside of its operating conditions.
5.3 Electrical Sensitivity
SYMBOL CONDITIONS VALUE UNIT
VESD(HBM) Human-body model (HBM), ANSI/ESDA/JEDEC JS-001-2017" +4000 \Y,
VEsp(com) Charge-device model (CDM), ANSI/ESDA/JEDEC JS-002-20222 +2000 \Y,

1. JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

2. JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

GD30DR4730 Rev1.1
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5.4 Electrical Characteristics
MVCC12 = MVCC34 = AVDD = 5.0V, VIO = 3.3V, Ta = 25°C+2°C (unless otherwise noted).
SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
POWER SUPPLY
Vo AVDD and DC Motor supply voltage 3.0 55 v
range
Vvio VIO supply voltage range 1.8 55 Vv
Vmveexx Step Motor supply voltage range 3.0 55 Vv
|avDDstandby AVDD supply current on standby No load 1.2 mA
DIGITAL-LEVEL INPUT & OUTPUT
Vi Low-level input -0.3 0.31xVio| V
VIH High-level input 0.42xVio Vio+0.3 Vv
ferk Input clock 5 27 30 MHz
STEPPER MOTOR DRIVER
Rbs(on)_st HS+LS FET on resistance lo=300mA, Ty = 25°C 1.1 Q
lLeAk_sT H bridge leak current Vourx = 0V 0.8 MA
DC MOTOR DRIVER
Rbs(on)_st HS+LS FET on resistance lo=200mA, Ty = 25°C 14 Q
lLek_sT H bridge leakage current Vourx = 0V 0.7 MA
PWM OUT
VELAG Output saturation voltage I =5mA 200 mv
lLek_FLAG Output leakage current 0.7 MA
PROTECTION CIRCUITS
Trsp Thermal shutdown temperature’ 155 °C
Thys Thermal shutdown hysteresis’ 25 °C
SUPPLY VOLTAGE MONITOR CIRCUIT
VRsT_ON AVDD Reset operation 2.70 \%
VRST_HYs AVDD Reset hysteresis 0.20 Vv
Vs1_on MVCCxx Reset operation 2.70 \%
VsT_Hys MVCCxx Reset hysteresis 0.20 \%
1. Not tested in production; based on design and characterization data.
GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 6
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5.5 Timing Requirements

5.5.1 12C Timing characteristics

Ta=257C, VIO = 3.3V, AVDD = 5V, CL = 20 pF(unless otherwise noted).

SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
fscl SCL input cycle 400 kHz
tirs RST's rising edge to start 500 us
touf Bus idle time during conversion 4.7 V]

Initial conditional hold time before
thast i 4.0 ps
the first clock pulse

tiow Clock low time 4.7 us

thigh Clock high time 4.0 us

Establishment time of repeated
tsust . 4.7 us
start condition

Holding time from falling edge of
thd 10 ns
SCL to SDA (note)

Settling time from SDA to SCL

foud rising edge 250 ne
tre, trd Rising time of SCL and SDA 1000 ns
tfe, tra Falling time of SCL and SDA 300 ns
tsusp Establishment time of end condition 4.7 us

Delay time from falling edge of SCL
tack 300 1000 ns
to response

1. The data must be kept for enough time to bridge the transition time tr- on SCL.

jp—— tirs
RST Repeated tig tia
o 1 Start —»| |« —| |« Stop
D — —G" 0 T
| | | | I I
I I
spA i/l tteu ) [\ / X >( / Al e
g M — —
I : : : :_’ thdst I I
] = *
| | I
SCL L Lo -4 I 1
Stop  Start
—| — l— la—
thast Tiow thad thigh tsud tack tsust tre tic tsusp
Figure 1. 12C Bus Timing Diagram
GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 7
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5.5.2 Output Timing characteristics

Ta=25°C, VIO = 3.3V, AVDD = MVCC = 5.0V, and insert 50Q between output pins(unless otherwise noted).
1CH-5CH: Voltage control type H-bridge.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
Tr1 Rising time 1 0.3 us
Tr2 Rising time 2 0.3 Ms
T Falling time 1 0.03 us
T2 Falling time 2 0.03 us

OUTA

outTB T

Figure 2. Output Timing Diagram for GD30DR4730

GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 8
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6 Functional Description

6.1 Block Diagram
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Figure 3. GD30DR4730 Functional Block Diagram

6.2 Operation

The GD30DR4730 is a multi-channel motor driver integrated chip that works under low input voltage with a total
of 5 groups of drive output channels. Four groups of motor drive outputs control the X axis and Y axis of the PZT
motor with independent quadrature SPWM. Each group of output channels is composed of 4 MOSFETSs, and the
internal resistance is 1.1Q. One set of motor drive output ports control IR cut, and conduct internal resistance
1.4Q. Using 12C control, it is more convenient and accurate to control the motor speed and movement. A variety
of protection functions can prevent the equipment against failure occurs.

6.2.1 PZT Control

The GD30DR4730 can control the X-axis and Y-axis of the PZT motor When working in the number of steps

GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 9
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controls the quadrature SPWM mode, also called manual control mode. It can work according to the set target
number of turns and phase.

6.2.2 IR-Cut Control

The GD30DR4730 can control IR-Cut at the same time. It can support direction switching at any time. Three
working states can be selected: Forward, Reverse and Brake.

6.2.3 VIO Under-voltage Lockout (UVLO)

If at any time the voltage on the VIO pin falls below the under-voltage-lockout threshold voltage, all FETs in the
H-bridge will be disabled. Operation resumes when VIO rises above the UVLO threshold.

6.2.4 Thermal Shutdown (TSD)

If the junction temperature exceeds safe limits, all FETs in the H-bridge are disabled. After the junction temperature
has fallen to a safe level, operation automatically resume.

6.3 12C Logic Description

The GD30DR4730 is controlled by 12C communication. SDATA is bidirectional data line, and SCK is clock input.
Figure 4 and show the signal timing of a write cycle and a read cycle, respectively. When the clock signal is high,
SDATA has a falling edge as the starting condition; When the clock signal is high, the rising edge of SDATA is
used as the end condition. All other changes in SDATA occur when the clock signal is low.

In the communication of GD30DR4730, after the initial condition, the first byte (ADDR) consisting of a 7-bit chip
address and a 1-bit read/write bit (high for reading and low for writing) is sent to GD30DR4730. The first 3 bits of
the 7-bit address are fixed 001, the last 3 bits are fixed 000, the 4th address is controlled by ADDRO pin, and the
8th bit of the address is read/write. If it is a "write" operation, the next byte contains the register address pointer
(MAP), which is used to select the register to be read or written. If it is a "read" operation, the contents of the
register pointed by the MAP will be output. MAP is automatically incremented, and the data in the register will
appear in turn. Each byte is separated by an acknowledge bit (ACK). GD30DR4730 outputs the reply bit after
each input byte reading, and the microcontroller sends the reply bit to GD30DR4730 after each transmitted byte.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 24 25 26 27 28

o [UUUUUUUUUUUUUUIUUUUULJUUUUL,JUL,JUUUUUL

ADDR (WRITE) MAP DATA DATA +1 DATA +n

SDA 1o 0o 1 ADROO 00 o] [1]6 5 4 3 2 1 0] [7 6eU8i10] [7 6010 [7 6 o] [
ACK ? ACK ¢ ACK “ ¢ ¢ ACK ?
START INC sToP

Figure 4. 12C Write Mode

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

s JUUUTUUUUUUUTUTUUUUTU U TUUUUUU L JUU L JLy S Ly JUUL

ADDR (WRITE) MAP ADDR(READ) DATA+1 DATA+n
SPA "1 To 0 1 aDDRO 0 0 0 0] [1]6 5 4 3 2 1 o] [ |[oo 1ADDROO 0 0 1] |_R_| |_1 Ll 0
? ACKf ACK ? ACK T Ack l NO
ACK
START INC START STOP

Figure 5. 12C Read Mode

Note that MAP bytes cannot be set during read operations, so a terminated write operation is required as a header

GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 10
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code. As shown in Figure 4, when a stop code is sent as a response to the MAP byte, the write operation is
terminated.
Table 1. Register Map

ADDRESS D7 D6 D5 D4 D3 D2 D1 DO

OO0H MOTORSEL | MOTIONPLS CHIP ID A_PAUSE | B_PAUSE |CMD_RS

01H A_CYCLE[7:0]

02H A_MODE[1:0] A_CYCLE[13:8]

03H A_PULSE[7:0]

04H A_EN A_RT A _EXL A_PULSE[11:8]

05H B_CYCLE[7:0]

06H B_MODE[1:0] B_CYCLE[13:8]

07H B_PULSE[7:0]

08H B_EN B_RT B_EXL B_PULSE[11:8]

09H A _START B_START | A _MS[0] DC_SRC DC_CT[1:0] PWM_CHOP[1:0]

COAH |CACHE_PWM PWM_DUTYI[6:0]

0BH A_MS[1] A_BUSY |OTP_ERR| A WORK A_STEPS_CU[11:8]

OCH A_STEPS_CU[7:0]

ODH B_MS[1] B_BUSY | B_MS[0] | B_WORK B_STEPS_CU[11:8]

OEH B_STEPS_CU[7:0]

OFH A_PPWI[3:0] B_PPWI[3:0]

1. In the register table, prefixes A_, B_ and DC_ correspond to A-channel, B-channel and DC motor channel registers
respectively.

2. Achannel is defined as the output driven by the combination of 1 channel and 2 channels, and B channel is defined as the
output driven by the combination of 3 channels and 4 channels.

3. After RESET including power-on reset and reset through CMD_RS register, all registers are set to the initial state, and the
default value is 0.

4. For MODE, CYCLE, EN and RT registers, the written data will be valid before the PULSE register is enabled, and will be
determined after the address where the PULSE register is located is written. MODE, CYCLE, EN, RT and PULSE registers
have cache registers, but other register groups have no cache registers.

5. The data written into the registers of PAUSE, PWM_CHOP, DC_CT and PWM_DUTY will take effect immediately after the
data written into their addresses is completed.

GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 11
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Table 2. Register List
ADDRESS | REGISTER NAME/BIT WIDE FUNCTION
CMD_RS Resetting registers
B_PAUSE B-channel rotation pause
A_PAUSE A-channel rotation pause
O00H
CHIP ID Chip identifier
MOTIONPLS Select FLAG port output signal.
MOTORSEL Selection of driving mode of stepping motor
01H A_CYCLEJ7:0]
A-channel motor operating frequency
A_CYCLE[13:8]
02H
A_MODE[1:0] A-channel stepping mode
03H A_PULSE[7:0]
A-channel stepping pulse number
A_PULSE[11:8]
A_EXL A Channel Pre/Post Excitation Time Length
04H
A RT A-channel motor rotation direction
A_EN A-channel drive enable
05H B_CYCLEJ[7:0]
B-channel motor operating frequency
B_CYCLE[13:8]
06H
B_MODE[1:0] B-channel stepping mode
07H B_PULSE[7:0]
B-channel stepping pulse number
B_PULSE[11:8]
B_EXL B Channel Pre/Post Excitation Time Length
08H
B RT B-channel motor rotation direction
B _EN B-channel drive enable
PWM_CHOP[1:0] 5-channel PWM frequency
DC_CT[1:0] 5-channel DC motor drive signal
DC_SRC 5-channel input signal source
09H
A_MSJ0] A-channel drive mode indication (read-only)
B_START B-channel drive start
A_START A-channel drive start
PWM_DUTY[6:0] 5-channel PWM duty cycle setting
0AH CACHE status indication /PWM signal is output and selected through
CACHE_PWM
FLAG port.
0BH A_WORK A channel drive status indication (read-only)

GD30DR4730 Rev1.1
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ADDRESS | REGISTER NAME/BIT WIDE FUNCTION
OTP_ERR Indication of over-temperature protection function (read-only)
A_BUSY A-channel instruction buffer status (read only)
A_MSI[1] A-channel drive mode indication (read-only)

A_STEPS_CU[11:8]

Current instruction running steps of channel A (read-only)
OCH A_STEPS_CU[7:0]

B_WORK B channel drive status indication (read-only)

B_MS[1:0] B-channel drive mode indication (read-only)
ODH

B_BUSY B-channel instruction buffer status (read only)

B_STEPS_CU[11:8]

Current instruction running steps of channel A (read-only)
OEH B_STEPS_CU[7:0]

B_PPW[3:0] B-channel PWM maximum duty cycle setting
OFH

A_PPWI[3:0] A-channel PWM maximum duty cycle setting

6.3.1 Configuration register

6.3.1.1 CMD_RS: Resetting register

DO CONDITION
0 reset (initial condition)
1 releasing reset

1. Resisters are reset to initial condition. You need to set this bit to 1 before you start configuring the other registers.
2. In the initial condition, outputs of constant voltage Driver 1 ~ 5ch are Hi-Z.
6.3.1.2 PAUSE: Force a pause

D2/D1 MOTOR STATE
0 Normal operation (initial state)
1 Stop at the current position immediately

1. After the PAUSE is set to “1” (stop), MODE, CYCLE, RT and EN are kept. After reset to 0, the motor can continue to run
according to the original settings. The PULSE register will be cleared, you need to reset the PULSE register.

2. After the PAUSE is set to “1” (stop), you can set EN=0 to clear the number of unfinished steps, and PAUSE=0 to terminate
the pause. Reset EN=1, PULSE, CYCLE, and RT parameters, set the corresponding start bit, and the motor will run

according to the new parameters.

6.3.1.3 MOTIONPLS: Select the type of FLAG signal

D6 DRIVE TYPE
0 Running status indication
1 Cache register status / PWM output

1. Operation status indication: When a group of instructions of A/B channel run to an end (motor stops), the FLAG pin will
output a square wave signal with a pulse width of 128*fcLk, which can be used to inform the main controller that the current
motor is in a stopped state.

2. Cache register status PWM output: If CACHE_PWM is setto 1, and A_EN or B_EN is set to 1, the FLAG pin outputs PWM

GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 13
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signals defined by PWM_CHOP and PWM_DUTY; if set to 0, the FLAG pin outputs a PULSE with a width of 128 times the
clock width when the values of the pulse and EN cache registers of any channel change from non-zero to zero. If both
channels have this change from non-zero value to zero value (at different times), two pulses will be output at corresponding
times through the FLAG pin.

3. "fek" is the clock frequency of the chip.

6.3.1.4 MOTORSE: Select the motor drive type

D7 DRIVE TYPE
0 2-phase 4-wire motor driver (initial state)
1 4-phase 5-wire motor driver

6.3.1.5 CYCLE: Set the frequency of motor operation

IMPULSE
FREQUENCY
Disabled
(initial state is 0)
0 0 0 0 0 0 0 0 1 0 0 0 0 0 fork / (8x4x32)pps
0 0 0 0 0 0 0 0 1 0 0 0 0 1 fork / (9%x4x32)pps
1 0 0 0 1 0 foik / (10x4x32)pps

D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

00_0000_0000_0000 ~ 00_0000_0000_0111

1 1 1 1 1 1 1 1 1 1 1 1 1 0 |fex / (16382x4x32)pps
1 1 1 1 1 1 1 1 1 1 1 1 1 1 |fowk / (16383x4x32)pps

1. The specified CYCLE is valid for 1-2 phase and 2- phase excitation and micro-step subdivision modes.

2. The initial state only exists after the reset signal is released. If CYCLE is set to a value within the forbidden range (16'b
0000_0000_0000_0000 ~ 16'b 0000_0000_0000_0111), the motor will not operate and you need to make sure the cycle
is set in the correct range.

3. feik is the clock frequency provided to the main logic.

For example:
input data = 16'b0000_0010_1110_1110, fck = 24[MHZ]
impulse frequency = 24[MHz]/(750x4x32) =250[pps] =31.25[Hz]

6.3.1.6 MODE[1:0]: Setting of the operation mode

D7 D6 OPERATION MODE

0 0 2-phase excitation| full step (initial condition)
0 1 32 Micro-step

1 0 1-2phase excitation| half step

1 1 64 Micro-step

1. When changing the operation mode, do not set pulse number “0”.

2. At the selection of Micro-step operation, 1-2 phase excitation, 2-phase excitation, the start position varies as shown below:

Table 3. The Selection of Micro-step Operation

BEFORE MODE — AFORE MODE OPERATION AT THE SELECTION OF MODE
start from the next 1-2phase excitation position to stop
pustep — 1-2phase
position(3¢1)
GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 14
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BEFORE MODE — AFORE MODE OPERATION AT THE SELECTION OF MODE
start from the next 2-phase excitation position to stop
ustep — 2-phase
position(3¢2)
32 micro-step — 64 micro-step start from the stop position
64 micro-step — 32 micro-step start from the next 32 micro-step position to stop position

start from the next 2-phase excitation position to stop
1-2 phase — 2-phase

position(3¢3)
1-2 phase — pstep start from the stop position
2-phase — 1-2 phase start from the stop position
2-phase — pstep start from the stop position
Micro-step Micro-step 1-2 phase
stA‘op\ s;op\ Xs;op

\1 2 phase excitation
<— start position

\1 1-2 phase excitation
.~ % start position

2 phase excitation
< start position

Figure 6. The Selection of Micro-step Operation

When the motor is set to backward rotation direction, it moves to the backward rotation direction.
For %1, X2, %3, the motor moves from the stop position when the stop position is same as the position after

the selection of mode.

Micro-step stop

Ao As the stop position is the 1-2phase excitation
position, the motor starts from same position.

Figure 7. 31 Example

GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 15
Datasheet All Rights Reserved.



€

GigaDevice GD30DR4730

www.gigadevice.com

6.3.1.7 PULSE: Used to make setting of pulse number

PULSE NUMBER
O(initial setting)
1 (full step)

1/2 (half step)
1/8 (32 micro-step)
1/16 (64 micro-step)

2 (full step)

1 (half step)
1/4 (32 micro-step)
1/8 (64 micro-step)

D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0 0 0 0 0

2047 (full step)
2047/2 (half step)
2047/8 (32 micro-step)
2047/16 (64 micro-step)

4095 (full step)
4095 (half step upper limit)
4095/8 (32 micro-step)
4095/16 (64 micro-step)

1. step number = Pulse number x Number of driving mode steps.

For example:
A_MODE =10"(1-2 phase, half step), PULSE =12'b0011_1110_1000,
step number = 1000 x 1/2 = 500
A_MODE =11"(64 micro-step), PULSE = 12’b0011_1110_1000,
step number = 1000 x 1/16 = 62.5

6.3.1.8 EXL: Set the excitation time of the motor.

D5 EXCITATION TIME
0 0
1 1/2 x Pulse

1. When the excitation time is set to 0, there is no pre-excitation and post-excitation in the stepping channel.
2. When the excitation time is set to 1, the excitation time is 1/2 full step.
3. When EXL is set to 1: When EN changes from 0 to 1, pre-excitation takes effect; When EN changes from 1 to 0, the post

excitation takes effect.

6.3.1.9 RT: Setting of the pulse rotating direction

D6 DIRECTION
0 CW (forward rotation, initial setting)
1 CCW (backward rotation)
GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 16
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6.3.1.10 EN: Setting of driver enable control

D7 STATION
0 Hi-Z
1 Normal drive

1. When EN is set to 0, any data written to the PULSE register will be treated as “0”.

6.3.1.11 PWM_CHOP: Setting of PWM chopping frequency

D1 DO CHOPPING FREQUENCY
0 0 FCHOP = fcik / 128 (initial setting)
0 1 FCHOP = fcik / 256
1 0 FCHOP =fcik / 512
1 1 FCHOP = fcik / 1024

1. "fek" is the clock frequency of the chip.

6.3.1.12 DC_CT: Used to make setting of the statue of the driver

D3

D2

STATUS OF THE DRIVER

Hi-Z (initial setting)

Forward rotation

Backward rotation

- OO

0
1
0
1

brake

6.3.1.13 DC_SRC: Select the external or internal control

D4

STATE OF THE CONTROL

0

internal control (DC_CT. initial setting)

1

external control

6.3.1.14 START: Enable the A/B channel to start running.

D7/D6

ENABLED STATE

0

None (initial state)

1

A/B channel operation (self-clearing)

1. This register bit is the start pulse of the A/B channel’s running instruction. When it is set to 1, it will be reset to 0 after an
SCLK. If the stepping motor is currently running, the instruction loads the settings (PULSE, CYCLE, etc.) into the cache.

6.3.1.15 CACHE_PWM: Setting the FLAG pin output signal mode.

D7 FLAG STATE(MOTIONPLS = 1)
0 The pin directly outputs the state of the buffer register (PULSE, EN), and outputs a pulse with a clock
frequency of 128 times when there is a change from a non-zero value to a zero value.
1 When A_EN=1 or B_EN=1, the pin outputs PWM signals defined by PWM_CHOP and PWM_DUTY.

GD30DR4730 Rev1.1
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6.3.1.16 PWM_DUTY: Setting PWM duty cycle of DC motor channel

D6 D5 D4 D3 D2 D1 DO PWM DUTY CYCLE
0 0 0 0 0 0 0 128/128 x100% (initial setting)
0 0 0 0 0 0 1 1/128 x100%
1 \ 1 \ 1 \ 1 \ 1 \ 1 \ 1 127/128 x100%

1. The duty values are significantly influenced by turn ON or turn OFF time of the output driver, compared to the digital
processing accuracy.

2. To avoid that, pay utmost attention to the design of duty values.

6.3.1.17 PPW[3:0]: Set the peak pulse width of stepping driver.

D7/D3 D6/D2 D5/D1 D4/D0 PWM DUTY CYCLE
0 0 0 0 128/128 x100% (initial setting)
0 0 0 1 1/16 x100%
1 1 1 1 15/16 x100%

6.3.1.18 Cache register

The chip has a built-in cache register that can temporarily register input instructions while the motor is running.
After the motor completes the current task, it will continue to run the registered instructions.

|
ACT | |
I I | | | |
I | | | |
| | | | |
] | | | |
BUSY 1
TA 1 B ? c | [ t D f e | [
| | | |
A C D E
Operating Status
Cache 0 B C 0 E 0
Status Register 00 01 10 01 00 01 10 01 00

Figure 8. Cache Register

The operation instructions (MODE, CYCLE, RT, PULSE) of the stepping motor are determined after the writing of
the address of the PULSE register is completed. When the current instruction runs, the re-entered data will be
temporarily stored in the cache register and will be continued after the current instruction is completed. When the
data has been registered in the cache, the newly input data can still be received, and the newly input data will
overwrite the original data.

The status of the current cache register can be read by both setting MOTIONPLS to 1 and CACHE_PWM to 0.

GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 18
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when the values of PULSE and EN cache registers of any channel change from non-zero values to zero values,
the FLAG pin will output a pulse with a width of 128 times the clock width.

If both channels have this change from non-zero value to zero value (at different times), two pulses will be output

through the FLAG pin.

6.3.2 Read-only Registers

6.3.2.1 MS: Indicating the current motor drive mode

D7 D5 INDICAING DRIVE MODE
0 0 2 phase | full step(initial setting)
0 1 32 micro-step
1 0 1-2 phase | half step
1 1 64 micro-step

6.3.2.2 BUSY: Indicating the cache register status of the channel.

D5 INDICATING STATUS
0 NO
1 YES

6.3.2.3 OTP_ERR: Indicating the OTP status.

D5 INDICATING STATUS
0 On work
1 In OTP

6.3.2.4 STEP_CU: Indicating the number of integer steps that the current instruction channel has

completed.

D11 | D10

D9

D8

D7

D6

D5

D4

D3 | D2

D1

DO STEP NUMBER

1 (full step)
1/2 (half step)
1/8 (32micro-step)
1/16 (64micro-step)

2047 (full step)
2047/2 (half step)
2047/8 (32micro-step)
2047/16 (64micro-step)

4095 (full step)
4095 (half step)
4095/8 (32micro-step)
4095/16 (64micro-step)
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6.3.2.5 WORK: Indicates the motor running state of the channel.
D4 STATE
0 STOP
1 RUN
GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 20
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7 Application Information

The GD30DR4730 is typically used to drive two stepper motors and one brushed DC motor or other devices like
solenoids.

7.1 Typical Application Circuit

5V
I OV

Step 1
Motor 0.1uF

666 0.1pF
I

o [o)] [o0] N~ ©
N — — — —
< om < <t N
= 2 g 8 0O
2 2 2 (@] O
5 © o > 32
s s
1 15
OUT4B OUT2B
2 14
— SDATA OUT2A
3 13
> SCLK GD30DR4730 OUT1B
4 12
— ADDRO OUT1A ,\f;fgr
ol 5 11
2 VIO FLAG—1 >
'_
01“{ a3 8 3 z
e a) = = (@] O
- > -] o} [72] 0
T © & O O
10pF  © ~ © o S 10pF
27MHz 3
Il I
10uF 10pF
5v

Figure 9. Schematic of GD30DR4730 Application

7.2 Design Example

For this design example, use the parameters in Table 4.

Table 4. Design Parameters

PARAMETER EXAMPLE VALUE
Motor Supply Voltage 5V
Logic Supply Voltage 3.3V
Target RMS Current 0.5A
GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 21
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7.3 Power Dissipation

Power dissipation in the GD30DR4730 is dominated by the power dissipated in the output FET resistance, or
Rbs(n). There is additional power due to PWM switcing losses, which are dependent on PWM frequency, rise and
fall time, and power supply voltages.

The power dissipation of the GD30DR4730 device is on function of RMS motor current and FET ON-resistance
of each ouput.

2
PD ~ IRMS x (RHS_DS(ON) + RLS_DS(ON)) (1)

where

» Pois the device power dissipation

* Rus ps(on) is the resistance of the high-side FET

* Ruis_ps(on is the resistance of the low-side FET

* Irws is the RMS or DC output current being supplied to the load

Rbs(on) increases with temperature, so as the device heats, the power dissipation increases. This must be taken
into consideration when sizing the heatsink.

GD30DR4730 Rev1.1 Copyright © 2023, GigaDevice Semiconductor Inc. 22
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8 Layout Guidelines and Example

Low ESR ceramic capacitors should be utilized for the VIO, AVDD and MVCCxx to GND bypass capacitors. 10uF
X5R or X7R types are recommended. These capacitors should be placed as close to the VIO, AVYDD and MVCCxx
pins as possible with a thick trace or ground plane connection to the device GND pin.

In addition, bulk capacitor is required on the VIO pin. This bulk capacitor can be ceramic or electrolytic type, but
should also be placed as close as possible to the VIO pin to minimize the loop inductance.

The high-current device outputs should use wide metal trace, and numerous vias should be used when connecting

PCB layers.
GND
< o~
Ol
8] ]
> >
= =
00
e 2 SDATA
— >3
s 2 ADDRO
@)
0.1pF
1inIF
O O T ||
T
0.1pF S ® S L I I
GND 10pF
Figure 10. Typical GD30DR4730 Example Layout
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9 Package Information

9.1 Outline Dimensions

QFN20 Package Outline

D D2
h
1 JUUUUT ] =
D) CZD
LUZD C
-
/hhnn

EXPOSED THERMAL
PAD ZONE Nd

Al

NOTES:

1. All dimensions are in millimeters.

2. Package dimensions does not include mold flash, protrusions, or gate burrs.
3. Refer to the Table 5. QFN20 dimensions(mm).
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Table 5. QFN20 dimensions(mm)
SYMBOL MIN NOM MAX
A 0.50 0.55 0.60
A1 0 0.02 0.05
b 0.15 0.20 0.25
c 0.10 0.15 0.20
D 2.90 3.00 3.10
D2 1.55 1.65 1.75
e 0.40BSC
Ne 1.60BSC
Nd 1.60BSC
E 2.90 3.00 3.10
E2 1.55 1.65 1.75
L 0.35 0.40 0.45
h 0.20 0.25 0.30
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9.2 Recommended Land Pattern
QFN20 Land Pattern Example
(5 85)
20x(0. 25) |
(20.3)TYP
16 VIA
20x(1.1 15
o )H ==
— L~ = f
J—EZB———L\——E}— (1.65)
16x(0.40)
=, | PR — |
D P
5 11
/6 i \
EPAD A (RO.05)TYP
(1.65)
[ (2.20™
-« (4.40) >
NOTES: (continued)
1. Refer to the IPC-7351 can also help you complete the designs.
2. Exposed metal shown.
3. Drawing is 10X scale.
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10 Ordering Information
Ordering Code Package Type ECO Plan | Packing Type MOoQ OP Temp(°C)
GD30DR4730FUTR-K QFN20 Green Tape & Reel 5000 -40°C to +85°C
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11 Revision History
REVISION NUMBER DESCRIPTION DATE
1.0 Preliminary and device details 2023
11 1. Modify the 5 Parameter Information and 6.3 /12C Logic 2024
' Description contents.
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document,
including any product of the Company described in this document (the “Product”), is owned by the Company according to the
laws of the People’s Republic of China and other applicable laws. The Company reserves all rights under such laws and no
Intellectual Property Rights are transferred (either wholly or partially) or licensed by the Company (either expressly or impliedly)
herein. The names and brands of third party referred thereto (if any) are the property of their respective owner and referred to
for identification purposes only.

The Company makes no representations or warranties of any kind, express or implied, with regard to the merchantability
and the fitness for a particular purpose of the Product, nor does the Company assume any liability arising out of the application
or use of any Product described in this document. Any information provided in this document is provided only for reference
purposes. It is the sole responsibility of the user of this document to determine whether the Product is suitable and fit for its
applications and products planned, and properly design, program, and test the functionality and safety of its applications and
products planned using the Product. Unless otherwise expressly specified in the datasheet of the Product , the Product is
designed, developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and
the Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments, pollution
control or hazardous substance management; (ii) life-support systems, other medical equipment or systems (including life
support equipment and surgical implants); (iii) automotive applications or environments, including but not limited to applications
for active and passive safety of automobiles (regardless of front market or aftermarket), for example, EPS, braking, ADAS
(cameralfusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS, Domain, ESC, DCDC, e-clutch, advanced-
lighting, etc.. Automobile herein means a vehicle propelled by a self-contained motor, engine or the like, such as, without
limitation, cars, trucks, motorcycles, electric cars, and other transportation devices; and/or (iv) other uses where the failure of
the device or the Product can reasonably be expected to result in personal injury, death, or severe property or environmental
damage (collectively "Unintended Uses"). Customers shall take any and all actions to ensure the Product meets the applicable
laws and regulations. The Company is not liable for, in whole or in part, and customers shall hereby release the Company as
well as its suppliers and/or distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses
of the Product. Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well
as its suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims
for personal injury or death, arising from or related to any Unintended Uses of the Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to make
changes, corrections, modifications or improvements to this document and the Product described herein at any time without
notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to
them. Information in this document supersedes and replaces information previously supplied in any prior versions of this

document.
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