rJ JIANGSU CHANGJING ELECTRONICS TECHNOLOGY CO., LTD.

JSCJ Dual Channel 5V 256 u-step STM Motor Driver IC

CJ DR6208 wmotor Driver

1 Introduction

The CJDR6208 is a lens motor driver IC for
camcorder and security-camera. This device
integrates a DC motor driver for Iris which controlled
by PID system, and also has two channels STM motor
drivers for zoom and focus control.

2 Available Package

PART NUMBER PACKAGE

CJDR6208 QFNWBG6x6-44L

Note: For more detailed packaging information, see the part
Pin Configuration and Function.

N

Figure 2-1. QFNWB6x%6-44L Package

Features

Built in DC motor driver for Iris controller
Built in 2 STM driver for zoom and focus
256 u-step driving technology for STM,
features supper low noise

2 systems of open-drain for driving LED
Over temperature protection

Under voltage lockout

Applications

Camcorder
Security-camera
Consumer Products
Robotics

Medical Devices

Please carefully read the notice at the end of this data sheet about product use, data sheet changes and important statements.
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5 Pin Configuration and Function

Figure 5-1. CJDR6208 Pin Map
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CJDR6208

5 Pin Configuration and Function

PIN CJDR6208
NAME QFNWBGE644L 1/0 DESCRIPTION
OP3INP 1 I Hall signal amplifier non-inverting input.
SENS 2 (0] Hall current bias.
OP30UT 3 @) Hall signal amplifier output.
REF 4 /0 Hall current reference setting by resistor connection.
AVDD3 5 Power 3.3V analog power.
ADTEST 6 I ADC test input.
TEST 7 I Test mode input.
OUTEZ2 8 (0] Motor output E2
VDD5 9 Power Motor power supply.
GND5 10 Ground | Motor E ground.
OUTEA1 11 (e} Motor output E1.
N.C 12 - No connection inside.
OuUTD2 13 (0] Motor output D2.
MVCCB 14 Power Motor B supply.
OuTD1 15 (0] Motor output D1.
OouTC2 16 (0] Motor output C2.
MGNDB 17 Ground | Motor B ground.
OuTC1 18 (0] Motor output C1.
ouTB2 19 (0] Motor output B2.
MVCCA 20 Ground | Motor A ground.
OouTB1 21 (e} Motor output B1.
OUTA2 22 (0] Motor output A2.
www.jscj-elec.com 3 Rev.-1.0
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5 Pin Configuration and Function
PIN CJDR6208
NAME OFNWEGx6-44L 1/0 DESCRIPTION
N.C 23 - No connection inside.
MGNDA 24 Ground | Motor A ground.
OUTA1 25 (0] Motor output A1.
LED1 26 (0] LED1 OUT (open drain).
LED2 27 (0] LED2 OUT (open drain).
GNDD 28 Ground | Ground pin for digital circuit.
OSCIN 29 I System clock input.
DVDD 30 Power Digital power supply.
SOuUT 31 (0] SPI output.
CS 32 I SPI chip select.
SCK 33 [ SPI clock input.
SIN 34 I SPI data in.
VD_IS 35 I Sync signal input for Iris.
VD _FzZ 36 I Sync signal input for zoom&focus.
PLS1 37 O Pulse 1 output.
PLS2 38 (0] Pulse 2 output.
RSTB 39 I Reset signal input.
GNDA 40 Ground | Ground pin for analog.
CREFIN 41 1/0 AVDD3/2 capacitor connection pin.
VREF 42 (0] Reference voltage for Hall sense.
OP4INN 43 I Amplifier 4 no-inverting input.
OP40UT 44 (0] Amplifier 4 output.
www.jscj-elec.com 4 Rev.-1.0
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6 Specifications
6.1 Absolute Maximum Ratings("
(over operating free-air temperature range, unless otherwise specified)
CHARACTERISTIC SYMBOL VALUE UNIT
Analog supply voltage AVDD3 -0.3~4.0
Digital supply voltage DvDD -0.3~4.0
STM motor supply voltage MVCCA/B -0.3~6.0 v
DC motor supply voltage VDD5 -0.3~6.0
STM motor current IsT™ 0.8
DC motor current Ioc 0.3 A
LED pull down current LED 30 mA
Maximum junction temperature Ty 125 °C
Storage temperature Tstg -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 voltages are with respect to network ground terminal.

6.2 ESD Ratings

ESD RATINGS SYMBOL VALUE UNIT

Electrostatic discharge® Human body model VESD-HBM 3000 \Y

(3) ESD testing is conducted in accordance with the relevant specifications formulated by the Joint Electronic Equipment
Engineering Commission (JEDEC). The human body mode (HBM) electrostatic discharge test is based on the JESD22-114D
test standard, using a 100pF capacitor and discharging to each pin of the device through a resistance of 1.5kQ.

www.jscj-elec.com 5 Rev.-1.0
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6 Specifications
6.3 Recommended Operating Conditions
PARAMETER PIN SYMBOL MIN. NOM. MAX. UNIT
MVCCA, MVCCB,
Motor power supply - 3.0 5.0 55 \%
VDD5
Analog & logic power
AVDD3, DVDD - 2.7 3.3 3.6 Y
supply
TEST, OSCIN, CS,
Logic input range SCK, SIN, VD_IS, Vioaic IN -0.3 - DVDD+0.3 \%
VD_FZ, RSTB
Logic output range PLS1. PLS2, SOUT | Vwioaicout -0.3 - DVDD+0.3 \%
Anal tput OP30UT, OP40UT, Y, 0.3 AVDD+0.3 Y
nalog output range -0. - .
g p g SENS, VREF Analog OUT
OUTA1, OUTA2,
OuTB1, OUTB2,
IsTm -0.25 - 0.25 A
Motor current OUTC1, OUTC2,
OUTD1, OUTD2
OUTE1, OUTE2 Ioc -0.15 - 0.15 A
CvRer - 0.1 -
CReFIN - 0.1 -
uF
External constants - Corainp - 0.01 -
Copaout - 0.1 -
RRrer - 10 - kQ
Operating ambient
- Ta -40 - 100 °C
temperature

(4) It is necessary to ensure that the operating junction temperature of the device does not exceed the rated value of the
recommended operating conditions when using the device for design.

www.jscj-elec.com 6 Rev.-1.0
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6 Specifications

6.4 Electrical Characteristics

CJDR6208 (DVDD = AVDD = 3.3V, MVCC x =VDDS5 = 5.0V, Tp = 25°C, unless otherwise specified)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP.® | MAX. UNIT
No load, no 27MHz inputs,
MVCC current on Reset Iv RESET - 0 2.0 MA
RSTB =0
MVCC current Ivm on Output open - 0.5 15 mA
DVDD, AVDD standby
Ivob reser | No 27MHz inputs, RSTB =1 - 0 10 pA
current
DVvDD, AVDD current Ivop on No load, RSTB =0 - 7 20 mA
VDD5 standby current Ivops rReseT | No 27MHz inputs, RSTB = 1 - 0 10 MA
VDDS5 current lvops oN No load, RSTB =0 - 0.3 1.0 mA
STM OUT H-bridge Driver (Focus & Zoom)
RDS ON, up + down4 Rps on 1 lour = 100mMA, Ta =25°C - 1.5 2.5 Q
When off leakage current loFF 1 Vour = 0V -10 - 10 MA
Protection Circuits
Thermal shutdown Tsp - 155 169 180 °C
Thermal shutdown hysteresis ATsp - - 26 - °C
Under voltage lockout VuvLo 1 DVvDD, AVDD - 2.27 - \Y
Under voltage lockout
] AVuvio 1 DVDD, AVDD - 0.2 - \Y
hysteresis
Under voltage lockout VuviLo 2 MVCCA, MVCCB, VDD5 - 2.20 - \Y,
Under voltage lockout
] AVuvo2 | MVCCA, MVCCB, VDD5 - 0.2 - \Y
hysteresis
www.jscj-elec.com 7 Rev.-1.0
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6 Specifications
6.4 Electrical Characteristics (continued)
CJDR6208 (DVDD = AVDD = 3.3V, MVCC x =VDD5 = 5.0V, T, = 25°C, unless otherwise specified)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP.® | MAX. | UNIT
Logic Inputs / Outputs
TEST, OSCIN, CS, SCK, SIN, 0.20 x
Input logic-low voltage Vi -0.3 1.02 \%
VD_IS, VD_FZ, RSTB DVDD
TEST, OSCIN, CS, SCK, SIN, 0.54 x DVDD
Input logic-high voltage Vin 1.36 \Y
VD_IS, VD_FZ, RSTB DVDD +0.3
PLS1, PLS2, SOUT,
Output logic-low voltage VoL - - 0.5 \%
1mA Sink
PLS1, PLS2, SOUT, 0.9 x
Output logic-high voltage Vo - - \Y
1mA Source DVDD
Pulldown resistance Rrulbown | RSTB - 100 - kQ
OPAMP3 (HALL Sensor Amplifier for Output Ampilifier)
(0.5 % (0.5 %
Input volt % VDD 05> VDD %
nput voltage range - - +
p g g IN OP3 ) VDD )
0.5 0.5
Input offset voltage Vors - -15 - 15 mV
Output voltage (low) VoLs ILoap = -100pA - 0.1 0.2 Y
AVDD | AVDD
Output voltage (high) VoH3 ILoap = 100pA - \%
-0.2 -0.1
Output gain voltage Voge Gain register set value: Oh 19.7 21.9 241 VIV
OP4AMP4 (HALL Sensor Amplifier for Eliminating Common-mode Voltage)
(0.5 % (0.5 x
0.5 x
Input voltage range VIN op4 - AVDD) VDD) + Vv
VDD
-0.1 0.1
Input offset voltage Vor4 - -10 - 10 mV
Output voltage (low) Vou4 ILoap = -100pA - 0.1 0.2 \Y
AVDD | AVDD
Output voltage (high) VoH4 ILoap = 100pA - \%
-05 -0.2
www.jscj-elec.com 8 Rev.-1.0
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6 Specifications

6.4 Electrical Characteristics (continued)

CJDR6208 (DVDD = AVDD = 3.3V, MVCC x =VDDS5 = 5.0V, Tp = 25°C, unless otherwise specified)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP.® | MAX. | UNIT
DC OUT H-bridge driver (Iris)
RDS ON, up + down Rbs on 2 loutr = 100mA, Ta = 25°C - 2.0 3.0 Q
When off leakage current loFF 2 Vour = 0V -10 - 10 MA
LED Drivers
Output on resistance Rbs on 3 - - - 5 Q
When off leakage current loFF 2 - -10 - 10 MA
Reference Output
(0.5 x 0.5 (0.5 x
5 x
Output voltage 1 VRer Vcrer = 100pF, lLoap = 0A AVDD) VDD VvVDD) + \%
-0.1 0.1
VCREF = 100pF, ILOAD = VREF - VRer +
Output voltage 1 Load VREFL VREF V
100pA 0.1 0.1
Hall Bias Controller (SENS Output)
Rrer = 10kQ, SENS = 0.7V, set
Minutes output current IBL - 0 0.1 mA
value: 00h
Rrer = 10kQ, SENS = 0.7V, set
Output current accuracy 1 IB4oH 0.90 1.02 1.14 mA
value: 01h
REF=10kQ, SENS=0.7V, set
Output current accuracy?2 IBseH 2.66 3.02 3.38 mA
value: Beh
8bit DAC for Hall Offset Adjustment
Adjustment range high DAOUTH | - - AVDD3 - V
Adjustment range low DAOUTL | - - 0 - \Y,
www.jscj-elec.com 9 Rev.-1.0
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7 Detailed Description

7.1 Description

The CJDR6208 is a lens motor driver IC for camcorder and security-camera. This device integrates a DC motor
driver for Iris which controlled by PID system, and also has two channels STM motor drivers for zoom and focus
control.

7.2 Functional Block Diagram

AVDD3 CREFIN TEST RSTB SIN SCK CS SOUT DVDD LED1

,_
m
o
N

AVDD3

MVCCA
= Reference

T m

OUTA1
OUTA2

oTP

L
] o

uvLo

OouTB1
ouTB2

MGNDA

MVCCB

ouTcCl
outc2

REF

| Current
Adj

Logic
control
% centor

8bit
DAC

ouTD1
ouTD2

MGNDB

OP30UT .

- % —

VDD5

JESSE
By

GND5

VD_FZ VD_IS PLS1 PLS2

www.jscj-elec.com 10 Rev.-1.0



Ij JSC) CJDR6208

7 Detailed Description

7.3 Function Description

Serial Interface

Timing Chart
Register input / output signal specification .
(Note 2) »
(N N WRITE mode (ASIC to MOTOR DRIVER)
ote 1)
CS 5.
T3 (CS setup time) (CS disable »
e T1 (SCLK low time) - low time) -
A2 A3 A4 A5 CO CI DO DI D2 D3 .. DI3 DlaDIp.
SCLK . f
T6 . «
(SIN setup time) T4 .
(CS hold time) -
SIN DI3 D4 DI5.
\ / R/W \ —~
Address data write Write data .
(Note 1). READ mode (MOTOR DRIVER to ASIC) “
_ -/
A0 Al A2 A3 A4 A5 CO Cl1 DO D1 D2 D3 .. DI13D14 D15
SCLK AVAVAVAVAVAVAVI
T8 (JOUT {lelay t|me) ——»f1e .
(SOUT held time
SIN A0 X AL X A2 X A3 X A4 X AS X 1 X Cly X. X
Til. . o " .
(SOUT Hi-Z-enable time) - ( }OUT enable{Hi-Z time) - N

SOUT /\m 1. X\ D2} D3 DI3ADI4A DI15.

data read
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7 Detailed Description

7.3 Function Description (continued)

VCC = 5.0V, RL =20Q, Ta = 25°C, unless otherwise specified.

RANGE
PARAMETER CONDITION UNIT
MIN. MAX.
SPI Speed Serial clock 1 5 MHz
T1 SCLK low time 100 - ns
T2 SCLK high time 100 - ns
T3 CS setup time 60 - ns
T4 CS hold time 60 - ns
T5 CS disable low time 100 - ns
T6 SIN setup time 50 - ns
T7 SIN HOLD time 50 - ns
T8 SOUT delay time - 60 VE]
T9 SOUT hold time 60 - ns
T10 SOUT enable-Hiz time - 60 ns
T11 SOUT Hiz-enable time - 60 ns
Cload SOUT Capacitor load - 40 pF

www.jscj-elec.com
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7 Detailed Description

7.3 Function Description (continued)

Register Map
D15 D14 D13 D12 D11 D10 D9 ‘ D8 ‘ D7 ’ D6 ‘ D5 | D4 ‘ D3 ‘ D2 ‘ D1 ‘ DO
00H IRS_TGT[9:0]
AS_FLT_O DEC_A OVER_LPF_FC_2 OVER_LPF_FC_1
01H DGAIN[6:0] ASOUNDLPF_FC[2:0]

FF VE ND[1:0] ST[1:0]
02H PID_POLE[3:0] PID_ZERO[3:0] IRIS_ROUNDI[3:0] IRIS_CALC_NR[3:0]
DT_ADJ_IRIS PWM_IRIS PWM_FLT | LMT_E
03H PWM_LPF_FC[2:0] ARW[3:0]
[1:0] [2:0] OFF NB
04H HALL_OFFSET_DAC[7:0] HALL_BIAS_DAC[7:0]

AAF PID_ | TGT_FL
O5H HALL_GAIN[3:0] TGT_LPF_FC[3:0]
_FC INV T_OFF
06H ‘ ‘ START1[9:0]
07H P1EN WIDTH1[11:0]
08H START2[9:0]
09H | P2EN ‘ ‘ ‘ WIDTH2[5:0]
DUTY_
0AH TGT_IN_TEST[9:0]
TEST
ADC_ PDWN MODES MODESE TESTE
0BH PID_CLIP[3:0] ASWMODE[1:0]
TEST B EL_FZ L_IRIS N1
OCH IRSAD[9:0] (Read Only)
OEH AVE_SPEED[4:0] TGT_UPDATE[7:0]
PWMRES[1:
20H PWMMODE[4:0] DT1[7:0]
0]
TESTE
21H FZTEST[4:0]
N2
22H PHMODAB(5:0] DT2A[7:0]
23H PPWB([7:0] PPWA[7:0]
MICROAB ENDIS BRAKE CCwew
24H LEDB PSUMAB(7:0]
[1:0] AB AB AB
25H INTCTAB[15:0]
27H ‘ PHMODCDI5:0] DT2B[7:0]
28H PPWD[7:0] PPWC[7:0]
MICROCD ENDIS BRAKE Cccwew
29H LEDA PSUMCDI7:0]
[1:0] cD cb cb
2AH INTCTCD[15:0]

www.jscj-elec.com
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7 Detailed Description
7.3 Function Description (continued)
Register Description
ADDRESS REGISTER FUNCTION
00h IRS_TGT [9:0] Iris target position. Expressed in 10 bit digits.
OVER _LRF_FC_1ST [1:0] ADC feedback filter (1) cut-off frequency.
OVER_LRF_FC_2ND [1:0] ADC feedback filter (2) cut-off frequency.
DEC_AVE Moving average to Iris target position.
ot AS_FLT_OFF Filter before PID controller enable / disable
ASOUND _LPF_FC [2:0] Filter cut-off frequency before PID controller.
DGAIN [6:0] PID controller digital gain.
IRIS_CALS_NR [3:0] PID integral error cumulative prevention level.
IRIS_ROUND [3:0] PID differential error cumulative prevention level.
o2h PID_ZERO [3:0] PID controller zero point.
PID_POLE [3:0] PID controller pole.
ARW [3:0] Number of bits in PID controller integrator.
LMT_ENB PID controller integral stop.
PWM_FLT_OFF LPF after PID controller enable / disable.
o%h PWM_LPF_FC [2:0] LPF cut-off frequency after PID controller.
PWM_IRIS [2:0] PWM frequency of Iris block output.
DT_ADJ_IRIS [1:0] Dead time correction of Iris block output.
HALL_BIAS DAC [7:0] Drive current value for hall element.
o4n HALL OFFSET_DAC [7:0] Offset adjustment for hall element output amplifier.
TGT_LPF_FC [3:0] Iris target value LPF cut-off frequency.
TGT_FLT_OFF Iris target value LPF function enable / disable.
05h PID_INV PID controller polarity.
HALL_GAIN [3:0] Hall element output amplifier gain.
AAF_FC Cut-off frequency of hall element output amplifier.
06h START1 [9:0] Pulse 1 start time.
WIDTH1 [11:0] Pulse 1 width.
07h
P1EN Pulse 1 output enable.
08h START2 [9:0] Pulse 2 start time.
WIDTH2 [5:0] Pulse 2 width.
09h
P2EN Pulse 2 output enable.
TGT_IN_TEST [9:0] Iris output duty direct specified value.
oAn DUTY_TEST Iris output duty direct specification enable.
www.jscj-elec.com 14 Rev.-1.0
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7 Detailed Description
7.3 Function Description (continued)
Register Description (continued)
ADDRESS REGISTER FUNCTION
ASWMODE [1:0] ADTESTIN pin connection selection.
TESTEN1 Test mode enable 1.
MODESEL_IRIS VD_IS polarity selection.
0Bh MODESEL_FZ VD_FZ polarity selection.
PDWNB Power down of Iris block.
ADC_TEST ADC read value updated timing.
PID_CLIP [3:0] Iris output PWM maximum duty.
0Ch IRSAD [9:0] ADC output for Iris (read only).
TGT_UPDATE [7:0] IRS_TGT (iris target) update delay time.
OFh AVE_SPEED [4:0] Iris target moving average speed.
DT1 [7:0] Start point wait time.
20h PWMMODE [4:0] Micro step output PWM frequency.
PWMRES [1:0] Micro step output PWM resolution.
FZTEST [4:0] PLS1/2 pin output signal selection.
21h TESTEN2 Test mode enable 2.
DT2A [7:0] a motor start point excitation wait time.
22h PHMODAB [5:0] a motor phase correction.
PPWA [7:0] Driver A peak pulse width.
29 PPWB [7:0] Driver B peak pulse width.
PSUMAB [7:0] a motor step count number.
CCWCWAB a motor rotation direction.
BRAKEAB a motor brake.
24h
ENDISAB a motor enable/disable control.
LEDB LED B output control.
MICROAB [1:0] a motor sine wave division number.
25h INTCTAB [15:0] a motor step cycle.
DT2B [7:0] B motor start point excitation wait time.
27h PHMODCD [5:0] B motor phase correction.
PPWC [7:0] Driver C peak pulse width.
28h PPWD [7:0] Driver D peak pulse width.
www.jscj-elec.com 15 Rev.-1.0
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7 Detailed Description
7.3 Function Description (continued)
Register Description (continued)
ADDRESS REGISTER FUNCTION
PSUMCD [7:0] B motor step count number.
CCWCWCD B motor rotation direction.
BRAKECD B motor brake.
29 ENDISCD B motor enable/disable control.
LEDA LED A output control.
MICROCD [1:0] B motor sine wave division number.
2Ah INTCTCD [15:0] B motor step cycle.
www.jscj-elec.com 16 Rev.-1.0
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8 Application Information

8.1 Typical Application Circuit
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8 Application Information

8.2 PCB Schematic
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9 Mechanical Information
QFNWB6x6-44L Mechanical Information
Package Information (Unit: mm)
Top View Bottom View Side View
-7[)—-— 34 44 A
A 1= B
33 —t |
PIN 1
)
. 3 . Al fm
| ] iy
22 12
DISMENSIONS IN MILLIMETERS DISMENSIONS IN INCHES
SYMBOL
MIN NOM MAX MIN NOM MAX
A 0.700 0.750 0.800 0.028 0.030 0.031
A1 0.007 0.012 0.017 0.000 0.000 0.001
D 5.900 6.000 6.100 0.232 0.236 0.240
E 5.900 6.000 6.100 0.232 0.236 0.240
L 0.550 0.600 0.650 0.022 0.024 0.026
b 0.110 0.160 0.210 0.004 0.006 0.008
e 0.350 0.400 0.450 0.014 0.016 0.018
X1 0.870 0.920 0.970 0.034 0.036 0.038
X2 0.870 0.920 0.970 0.034 0.036 0.038
www.jscj-elec.com 19 Rev.-1.0
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10 Notes and Revision History

10.1 Associated Product Family and Others

To view other products of the same type or IC products of other types, click the official website of JSCJ -- https:
www.jscj-elec.com for more details.

10.2 Notes

Electrostatic Discharge Caution

A
Aza\

This IC may be damaged by ESD. Relevant personnel shall comply with correct
installation and use specifications to avoid ESD damage to the IC. If appropriate
measures are not taken to prevent ESD damage, the hazards caused by ESD include but
are not limited to degradation of integrated circuit performance or complete damage of
integrated circuit. For some precision integrated circuits, a very small parameter
change may cause the whole device to be inconsistent with its published specifications.

10.3 Revision History

September, 2023: released CJDR6208 rev - 1.0.

www.jscj-elec.com
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DISCLAIMER

IMPORTANT NOTICE, PLEASE READ CAREFULLY

The information in this data sheet is intended to describe the operation and characteristics of our products. JSCJ
has the right to make any modification, enhancement, improvement, correction or other changes to any content in
this data sheet, including but not limited to specification parameters, circuit design and application information,
without prior notice.

Any person who purchases or uses JSCJ products for design shall: 1. Select products suitable for circuit application
and design; 2. Design, verify and test the rationality of circuit design; 3. Procedures to ensure that the design
complies with relevant laws and regulations and the requirements of such laws and regulations. JSCJ makes no
warranty or representation as to the accuracy or completeness of the information contained in this data sheet and
assumes no responsibility for the application or use of any of the products described in this data sheet.

Without the written consent of JSCJ, this product shall not be used in occasions requiring high quality or high
reliability, including but not limited to the following occasions: medical equipment, military facilities and aerospace.
JSCJ shall not be responsible for casualties or property losses caused by abnormal use or application of this
product.

Official Website: www.jscj-elec.com

Copyright © JIANGSU CHANGJING ELECTRONICS TECHNOLOGY CO., LTD.
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