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SEMICONDUCTOR

Motor Drivers for Digital Still Cameras

5-Channel System Lens Driver
for Digital Still Cameras

BD6370GUL

Datasheet

General Description Key Specifications
The BD6370GUL is a motor driver that integrates 3
Full-ON or Constant-Voltage type H-bridges, 1
Constant-Voltage or Linear Constant-Current or
Full-ON type H-bridge and 1 Linear Constant-Current
type H-bridge. The device can drive one stepping
motor for auto focus, and DC motors for zoom and iris.
It is therefore possible to drive another stepping motor
for either zoom or iris, because it has the system to
drive 6-channel H-bridges exclusively.

B Output ON-R
W Operating T

Features

m Power Supply Voltage Ral
® Motor Power Supply Volta n
m Circuit Current:

B Stand-By Current:
W Control Input Voltag
m H-Bridge Output C

.7V to 5.5V
2.7V to 5.5V
1.3mA(Typ)
3.0pA(Max)

0V to VccV
-0.4A/ch to +0.4A/ch
ach Channel): 1.4Q(Typ)
ure Range: -25°C to +85°C

W(Typ) x D(Typ) x H(Max)
2.60mm x 2.60mm x 0.55mm

® Low ON-Resistance Power CMOS Output

® Drive Mode Switch Function

B Serial Interface 3-line Bus Control

B Exclusive 6-Channel Drive Function

B 6-Bits D/A Converters for Constant-Voltage
and Constant-Current Control

W High-Precision (£5%) Constant-Voltage Driver

W High-Precision (£3%) Linear Constant-Current
Driver

W Both Constant-Voltage Drive Block and
Constant-Current Drive  Block featur
Compensation Capacitor-Free Design

VCSP50L2

® Under Voltage Locked Out Protection
& Thermal Shut Down Circuit o
Applications

B Mobile system

® Home appliance
B Amusement system

<

O

OProduct structure : Silicon monolithic integrated circuit

QOThis product has no designed protection against radioactive rays
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BD6370GUL Datasheet

Typical Application Circuit

Bypass filter Capacitor for power
supply

Power-saving 1pF to 100pF £
H : Active Voo
L : Standby &)
PS (B3 Power Save & Serial Reset — TSD & UVLO BandGap Exclusive drive
Motor control input ﬂ

.
Serial Interface H bridge

INPUT1 (D3] Level Shift C.V./Full ON
INPUT2 (C3) Logic12 E‘J‘> & > —J |

Serial Interface|:(> Pre Driver H bridge
C.V./Full ON

|

Serial Interface::'} 6bit DAC12

Cannnuns

Level Shift
Serial control input ' Logic3 I:‘J) &
Serial Interface Pre Driver

Bypass filter Capacitor

for power supply
STROBE (B4)
Serial Serial Interface [ 6bit DAC3
SCLK
@ Interface t0100pF
SDATA (C4 [——>Selector I |
—| Level Shift .
Logic4 E‘J) & H bridge
. . C.V.IC.C./Full O
Motor control input Serial Interface I::> Pre Driver

The output current is converted to a voltage
with the RNF4 external resistor.

lout[A] = Voacu[V]+(RmetaLia[Q] +Rrnria[Q])
In case of Const.-Voltage or Full-ON mode,
there is no need to connect the Rrwria.

INPUT34 (D2, Serial Interface
Selector [—f
INPUT45 (C2

H bridge
Const. Current OUT5B

Serial Interface 2

RuETALS

Serial Interface C—>| 6bit DAC =22mQ (Typ)
The output current is converted to a voltage
with the RNF5 external resistor.
lout[A] = Voacs[V]+(Rumetais[Q]+Rrnrs[Q])
www.rohm.com
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BD6370GUL

Datasheet

Pin Configurations

(TOP VIEW)
1 2 3 4 5
A RNF4 OUT4A VM OUT1A OuT1B
B ouT4B NOEX PS STROBE OUT2A
POST
D 0ouT5B INPUT34 INPUT1 SCLK OUT3A
E RNF5 GND vce
Pin Descriptions
Pin No. Pin Name Function Function
Al RNF4 Current detect resistor ch.4 ridge output 5B
A2 OUT4A H-bridge output 4A Control logic input 34
A3 VM Motor power sup, Control logic input 1
Ad SCLK Serial clock input
A5 OUT3A H-bridge output 3A
B1 RNF5 Current detect resistor ch.5
B2 GND Ground
B3 VCC Power supply
B4 OuUT3B H-bridge output 3B
B5 UT2A PGND Motor ground ch.1 to ch.3
OUT5A

INPUT45 Control logic input 45
INPUT2 Control logic input 2
Cc4 SDATA Serial data input
C5 ouT2B H-bridge output 2B
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BD6370GUL Datasheet

Block Diagram

vcc
72\

S/
PS (Jé)— Power Save & Serial Reset —| TSD&UVLO BandGap

g L | | 1 _

Serial Interface H bridge A4)OUT1A
INPUT1 (D3 Level Shift C.V./Full ON D ouTis
INPUT2 (C3 Logic12 E‘J) & | > —J [

B5) OUT2A

Serial Interface C——> Pre Driver H bridge
C.V./Full ON
C5)0UT2B
A
. . Voaci2 Q
Serial InterfaceC——>| 6bit DAC12

N Wy

] [ I

Level Shift - 5)OUT3A
Logic3 |: & :> H bridge

Serial Interface Pre Driver C.V./Full ON 38

STROBE (B4 v 2 PGND
Serial Serial Interface [— 6bit DAC3 2=
SCLK (09)
Interface
SDATA (C4 [——> Selector | | 23 vm
| Level Shift (a2 A
Logic4 E‘J) & idge
C.V.C.C./Full ON
Serial Interface C—3> Pre Driver -
1
. . RuveTAy
INPUT34 (02 Serial Interface C—_—>| 6bit DAC; o— _4ma
Selector [— B serial et
INPUT45 (C2
Serial Interface i Voacva ’
| Shift - C1)OUT5A
Logi & bridge
t. Ci t
Serial Interface C——> Pre Driver [SL curen D1)OUTSB

E1) RNF5

RueTaLs
=22mQ (Typ)

Description of Bl

ich allows the system to save power when not driving the motor. The voltage
so as to keep the operation mode. (See the Electrical Characteristics; p.7/32)
rning on power supply Vcc and Vv, because PS pin combines with power-saving
jon block. If PS pin is always short-circuited to the power supply VCC terminal, reset
tion may not work, and it may cause the device to malfunction.

e the Sequence of Serial Control Input; p.9/32)

tor Control Input (INPUT1, INPUT2, INPUT34, INPUT45)
Logic level controls the output logic of H-Bridge.
(See the Electrical Characteristics; p.7/32 and I/O Truth Table; p.19/32 to p.23/32)
INPUT34 pin corresponds to channel 3 or channel 4, and INPUT45 pin to channel 4 or channel 5 respectively. These
channels can be set via serial interface.

3. H-Bridge
Because the respective output transistors consist of power CMOS which consumes a motor power supply Vw, the
high and low-side ON-Resistance value is dependent upon Vwmvoltage. Further, the application must be designed so
that the maximum H-bridge current for each channel is 400mA or below.
(See the Recommended Operating Conditions; p.6/32)
The 3 H-bridges (channel 1 to channel 3) can be driven as the exclusive 4-channel. As long as two stepping motors
don’t drive simultaneously, it is possible to drive them by channel 1 to channel 3.
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BD6370GUL Datasheet

Description of Blocks — continued

4. The D/A Converter Settings for Each Channel

The three H-Bridges (channel 1 to 3) can drive motors as Constant-Voltage or Full-ON mode. The H-Bridge of
channel 4 can drive it as Constant-Voltage or Constant-Current or Full-ON mode, while the H-Bridge of channel 5 is
always set for Constant-Current mode. In case of driving each H-bridge as Full-ON mode, serial data of each D/A
Converter (DAC12 and DAC3) for Constant-Voltage mode should be set all bits high. If channel 4 is set to
Constant-Voltage mode, serial data of D/A Converter (DACI4) for Constant-Current mode should be set all bits high.
In case of driving H-bridge as Constant-Current mode, serial data of D/A Converter (DACV4) for Constant-Voltage
mode should be set all bits high, while driving as Full-ON mode, serial data of both D/A Converters should be set all
bits high. In case of driving channel 4 as Constant-Voltage or Full-ON mode, it is not necessary onnect the
external resistor for output current detection at RNF4 pin. When driving as Constant-Current mo esign the
application in consideration of both internal metal impedance and external resistor for output cumo n.

(a) Full-ON Mode (Channel 1 to Channel 4) x
D/A Converter Setting Range
Vpacx: 6’b111111 Fixed (x= 12, 3, V4, and 14)

(b) Constant-Voltage Mode (Channel 1 to Channel 4) 0
Formula for Output High Voltage:
Vvorx[V] = 8 X Vbacx[V] (8 X Vbacx £ VM[V], x= 12, 3, and V4)
Vvons[V] = VM[V] (8 X Vbacx > VM[V], x= 12, 3, and V4)

D/A Converter Setting Range

8 X Vbacx: 6'b010100 to 111111 (x=12, 3, and V.

(In case of setting channel 4, set Vpacis: 6’0111 dition to the abo ndition)

(c) Constant-Current Mode (Channel 4 & Channe

Formula for Output Current:
louts[A] = Vbacx[V] / (RMeTALK[Q] + =14 an

RwmeTaLx; the internal metal i
(Channel 4; RvetaLis[Q] =
(Channel 5; RmeTas|
Rnex; the resistor valu

D/A Converter in

Vbacx: 6’b 1111 (x= 14
(In case
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Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limit Unit
Power Supply Voltage Vce -0.3to +6.5 \%
Motor Power Supply Voltage Vm -0.3t0 +6.5 \Y
Control Input Voltage Vin -0.3 to +Vcct+0.3 \%
Power Dissipation Pd 0.83 (Note 1)
H-bridge Output Current lout -0.5 to +0.5 (Note 2)
Storage Temperature Range Tstg -55 to +150
Junction Temperature Tjmax 150

(Note 1) Reduced by 6.64mW/°C over 25°C, when mounted on a glass epoxy board (50mm x 58mm x 1.75mm; 8layers)
(Note 2) Must not exceed Pd, ASO, or Tjmax of 150°C

Caution: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a ircuit between pins or an open circuit
between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as addi se, in case the IC is operated over
the absolute maximum ratings.

Recommended Operating Conditions

Parameter

Power Supply Voltage

Motor Power Supply Voltage

Control Input Voltage

Control Input Frequency®ote 3

Serial Clock Input Frequency®ote 3)

H-bridge Output Current(Note 4)

Operating Temperature Range

(Note 3) ON duty=50%
(Note 4) Must not exceed Pd, ASO, or Tjmax of 1

Q'@é@““

éo
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BD6370GUL Datasheet
Electrical Characteristics (Unless otherwise specified Vcc=3.0V, Vu=5.0V, Ta=25°C, Serial=Binary Notation)
Parameter Symbol Min Typ Max Unit Conditions

All Circuits

Stand-by Current lccst - 0 3.0 A Vps=0V

Circuit Current lcc - 1.3 2.0 mA Vps=3V with no signal, no load

Control Input (IN=PS, INPUT1 to INPUT45, STROBE, SCLK, SDATA)

High Level Input Voltage VINH 2.0 - Vce Y,

Low Level Input Voltage VINL 0 - 0.7 \%

High Level Input Current 1 liNH2 15 30 60 HA VinHe (PS, INPUTX

High Level Input Current 2 lINH2 7.5 15 30 pA VinHz (STR

Low Level Input Current IiNL -1 0 - HA Vine=0V

Under Voltage Locked Out (UVLO)

UVLO Voltage Voo | 16 | - | 24 Vv

Constant-Voltage Drive / Full-ON Drive Block (Channel 1 to Channel 3)

Output ON-Resistance Ron - 1.40 1.75 mA, High & Low-side Total

Output High Voltage 1 Vori 1.35 1.50 1.65

Output High Voltage 2 Vo2 2.85 3.00 3.15

Output High Voltage 3
DAC Resolution

VoHs 4.49 473 4.96
DVRes - 6

Differential Nonlinearity DVoni -1 -
Integral Nonlinearity DVinL -2
Min Voltage of DAC Setting DVrneG 15

Constant-Voltage Drive / Constant-Current Drive / Fu

:010100, RL=20Q

DACx:101000, R.=20Q

=+400mA, High & Low-side Total

DACV4:010100, R.=20Q

DACV4:101000, R.=20Q

Output ON-Resistance Ron -
Output High Voltage 1 VoH1
Output High Voltage 2 VoHz
Output High Voltage 3 VoHs

DACV4:111111, R.=20Q

DAC Resolution BITS | 75mV/LSB
Differential Nonlinearity LSB
Integral Nonlinearity +2 LSB
Min Voltage of DAC Setti - \% DACV4:010100
RNF Voltage 1 60 mv DACI4:001010, Rnr=0.5Q, RL=10Q
RNF Voltage 99 104 mV DACI4:010100, Rnr=0.5Q, Ri=10Q
RNF Voltage 3 198 218 mv DACI4:101000, Rnr=0.5Q, Ri=10Q
6 - BITS 5mV/LSB
- +1 LSB
- +2 LSB
e of DAC Setting DlrnG - - mV DACI4:001010
stant-Current Drive Block (Channel 5)
tput ON-Resistance Ron - 1.40 1.75 Q lout=£400mA, High & Low-side Total
RNF Voltage 1 VRNF1 38 48 58 mvV DAC5:001010, Rne=0.5Q, RL.=10Q
RNF Voltage 2 VRNF2 91 96 101 mvV DAC5:010100, Rne=0.5Q, Ri=10Q
RNF Voltage 3 VRNF3 172 192 212 mvV DAC5:101000, Rne=0.5Q, RLi=10Q
DAC Resolution Dlres - 6 - BITS | 5mV/LSB
Differential Nonlinearity Dlonu -1 - +1 LSB
Integral Nonlinearity Dlinc -2 - +2 LSB
Min Voltage of DAC Setting DlrnG 50 - - mV DAC5:001010
/201 ROLM Co. Lid. Al rights reserved. 7132 TS202201-0H3HOB601350-1-2
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BD6370GUL Datasheet
Typical Performance Curves (Reference Data)
5.0 I I 5.0 T T
Top 85°C Top 85°C
Mid 25°C Mid 25°C
Low -25°C _ Low -25°C
40 | G.4.0 ; :
T z : Qperating rande :
£ o © (2.7Vto 5.5V) '
(] . <
£30 : 8 3.0 :
2 Dperat|ng range ! §
g ' [(27V105.5V) 2 :
3 . > | —] A ; \ .
= 20 X , - 2.0 .
3 st S ~] |
(8] ) . 5 T
V= g — =
0.0 / 0.0
00 10 20 30 40 50 60 70 50 60 70
Power Supply Voltage : Ve [V] ltage : Vi M

Figure 1.
Circuit Current vs Power Supply Voltage

ut On Resistance : R oy [Q]

00 10 20 30 40 50 6.0 70
Motor Power Supply Voltage : Vi [V]

Figure 3.
Output ON-Resistance vs Motor Power Supply Voltage
(Channel 4 & Channel 5)

2.
otor Power Supply Voltage
to Channel 3)
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BD6370GUL Datasheet

Timing chart

Serial Input (STROBE, SCLK, and SDATA)
The BD6370GUL provides the D/A converter and 3-line serial interface for setting output modes.
SDATA is sent to the internal shift register during the STROBE low interval at the SCLK rising edge. Shift register
data (Bit[B] to Bit[0]) is written to the internal 12-bit memory simultaneously with STROBE rising edge, according to
the addresses stored in Bit[E], Bit[D], and Bit[C]. The input first serial data is Bit[E] and the last is Bit[0].
In case of the exclusive drive mode (MODE13=1 and/or MODE23=1), each serial bit of DAC12 and DAC3 should be
input the same data.
Cancel power-saving mode after turning on power supply Vcc and Vw. All serial data will be reset to O
pin voltage changes to Low-level, because PS pin combines with power-saving function and s
function block. These data will be also reset to 0 when the UVLO or TSD circuit operates.

en the PS
data clear

RESET period; 20us

100%

vCC /

PS

0%
100%

0%

[ 100%
0%

100%

Standby mode Active mode

Timing of input serial data
, \ writing to internal register

STROBE

0%
100%

0%

www.rohm.com
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BD6370GUL Datasheet

Timing chart — continued

Serial Register Bit Map
The Bit Map is consisted of 5 addresses and 60 data. There are some prohibited bits in the serial data MODEXxx, so
set no kind of cases. (See the 1/O Truth Table (Selection of Exclusive Drive Mode); p.11/32)
Must not set TEST bits and initial data must be held at 0 (GND).

Table 1. Bit Map (ADDRESS BIT)

ADDRESS BIT
No.
BitE] | Bit[D] | Bit[C]
00H 0 0 0 “:,’
01H 0 0 1
02H 0 1 0
03H 0 1 1
04H 1 0 0

Table 2. Bit Map (DATA BIT)

No.
Bit[1] | Bit[O]
MODE | MODE
12B | 12A
MODE | MODE
4B 4A
DAC | DAC
3[1] 3[0]
DAC | DAC
14[1] | 14[0]
INIB | IN1A

Table 3. Bit Functio

Bit Function

MODEXA (x=1to 5 selection for channel 1 to channel 5

mode selection for channel 1 to channel 5

oice of Constant-Voltage or Full-ON mode for channel 1 to channel 3

Choice of Constant-Voltage or Constant-Current or Full-ON mode for channel 4
Exclusive drive mode selection for OUT1A-OUT3A
Exclusive drive mode selection for OUT2A-OUT3B

Choice to connect channel 3 or channel 4 via INPUT34 pin
MODE45 Choice to connect channel 4 or channel 5 via INPUT45 pin
INXA (x=1 to 5) Control mode selection for channel 1 to channel 5
INXB (x=1to 5) Control mode selection for channel 1 to channel 5
DACXx[y] (x=12 to 5, y=0 to 5) D/A Converter output selection for channel 1 to channel 5

TEST TEST BIT (All bits must be held at GND)

www.rohm.com
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BD6370GUL Datasheet

Timing chart — continued

Table 4. DATA BIT MAP [000]

DATA BIT
Bi[9] | Bi8] | Bit[7] | Bit6] | Bit[5] | Bit4] | Bit3] | Bit2] | Bitl] | Bit[0]

=38 i=s1r MODE | MODE | MODE | MODE | MODE | MODE | MODE | MODE | MODE | MODE
(Lol (Lol 45 34 23 13 3C 3B 3A 12C 12B 12A
(Note 5) Must be held at 0 (GND)

ADR.

Refer to the p.19/32 to p.21/32 about MODE12A & MODE12B.
Refer to the p.20/32 about MODE3A & MODE3B.

Table 5. I/0 Truth Table for Drive Mode Selection (Channel 1 to Channel 3)

Bit[5] Bit[2] Drive Mode for Output Terminals
MODE3C | MODE12C Channel 3 Channel 2 Channel 1 b
0 - Full-ON - - b111111
1 - Constant-Voltage - -
- 0 - Full-ON Ful AC12: 6’b111111
- 1 - Constant-Voltage Consta

Table 6. 1/0O Truth Table for Exclusive Drive Mode Selection

Bit[9] Bit[8] Bit[7] Bit[6] Input Pins Correspong o, 4 puts Note
= Ref
MODE | MODE | MODE | MODE INPUT INPUT PU INPUT .
45 24 23 13 45 . O d Output Terminals (l\l;leox.t)
[

ouT

IAAB OUT5A, 5B

0 0 0 0

34 @
o0T . L ouT e |

o(Note [9)] 0
O(Note (9]

o(Note [9)]

0 1 0 Q0% | outsa, 3B 2
0 1 oo | S | ouTiB, 38 3
0 1 oo | oon | ouT2e, 3a 4
0 e | 2Ads | 1asa |OUTIB.Z8 5
! sa3s | oaos | 1aas | OUT4A 4B 6

0)
(Note 6)
1(Note [9)]
1(Note 6)
1(Note [9)] 1

l(Note 6) 1

(Note 6) Must not set data

www.rohm.com
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Datasheet

Timing chart — continued

(Note 7) (Note 7)
INPUTL ch1 OUT1A - INPUTL chl
C.V./Full ON OUT1B! ( ) C.V./Full ON
INPUT2 ch2 IOUTZA INPUT2 chz
C.V./Full ON ouT28 C.V./Full ON
S or
M
ch3 IOUTaAé — ch3 ouT3, )
C.V./Full ON OUT3B! C.V./Full ON ou;
INPUT34
Zoom or Iris
cha OUT4A, INPUT34 ch4 ouT (DCM, VCM)
C.V./C.C./Full ON OUT4B! C.V./C.C./Full ON ouT4B
INPUT45
p GUTSA INPUT45 chs SAg
c.c. OUTSB! c.c. B
Figure 5. r
Example of Standard Model Example of Hi nce Model
(Ref. No.1, 2, and 6) (R d5)
(Note 7)
INPUTL chl chl OUTIA,
C.V./Full ON C.V.JF OUT1B
INPUT2 ch2 h OUT2A
C.V./Full ON | Ol ouT28
| ch3 ch3 IOUT3A
— C.V/FullON C.V./Full ON 0uT3B
INPUT34 .
ch4 OUT4, Shutter ch4 OouT4, Shutter
C.V./C.C.IFull ON B! (VC™m) C.V./C.C./Full ON OUT4B! (VCM)
Ut other PUT45 h oUTS, other
INPUT45 chs actd@or: ((“:(? oursi S actuator;
C.Cy § E — N LED etc.
Figure 8.
Example 1 Example 2 of Standard Model and
another Actuator
(Ref. No.4 and 6)
Constant-Voltage drive mod
N=Full-ON drive mode
.=Constant-Current drive mode
M=Stepping Motor
DCM=DC Motor
VCM=Voice Coil Motor
www.rohm.com
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Datasheet

Timing chart — continued

Table 7. DATA BIT MAP [001]

DATA BIT
ADR.
Bi[B] | BitfA] | Bitf9] | Bit[8] | Bif7] | Bit[6] | Bi[5] | Bit[d] | Bit[3] | Bi2] | Bit[l] | Bit0]
001 | DAC | DAC | DAC | DAC | DAC | DAC | MODE A MODE | MODE | MODE | MODE | MODE
12[5] | 12[4] | 12[3] | 12[2] | 12[1] | 12[0] | 5B 5A 4D 4C 4B 4A

Refer to the p.22/32 about MODE4A & MODE4B.
Refer to the p.23/32 about MODE5SA & MODES5B.

Table 8. Function Table for Output Drive Mode Selection (Channel 4)

éo

M gg[ng M gg[él' c Drive Mode Note
0 0 FULON | L i ahouid be drecty co
0 ' FULON | B2y i ahould be dire
1 0 Constant Voltage gﬁgﬁpz iilolull%jl
1 1 Constant Current

ground
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Datasheet

Timing chart — continued

Table 9. Function Table for Output Voltage in case of Constant Voltage Mode (Channel 1 & Channel 2)

Bit[B] Bit[A] Bit[9] Bit[8] Bit[7] Bit[6] DAC12 Voltage; Output High
DAC12[5] | DAC12[4] | DAC12[3] | DAC12[2] | DAC12[1] | DAC12[0] Vbaciz [V] Voltage; Vor [V]
0 1 0 1 0 0 0.188 1.500
0 1 0 1 0 1 0.197 1.575
0 1 0 1 1 0 0.206 1.650

0 1 0 1 1 1 0.216 1.7

0 1 1 0 0 0 0.225

0 1 1 0 0 1 0.234

0 1 1 0 1 0

0 1 1 0 1 1

0 1 1 1 0 0

0 1 1 1 0 1

0 1 1 1 1 0

0 1 1 1 1 1

1 0 0 0 0 0

1 0 0 0 0 1

1 0 0 0 1 0

1 0 0 0 1 1

1 0 0 1 0 0

1 0 0 1 0 2.775

1 0 0 1 1 2.850

1 0 0 1 1 2.925

1 0 1 0 0 3.000

1 0 1 0 3.075

1 0 1 0 3.150

1 0 1 0 3.225

1 0 1 3.300

1 0 1 3.375

1 0 1 3.450

1 0 1 1 0.441 3.525

1 1 0 0 0 0.450 3.600

1 1 0 1 0.459 3.675

1 1 1 0 0.469 3.750

1 1 1 1 0.478 3.825

1 0 0 0.488 3.900

1 0 1 0.497 3.975

1 1 1 0 0.506 4.050

1 1 1 1 1 0.516 4.125

1 1 0 0 0 0.525 4.200
1 1 0 0 1 0.534 4.275
1 1 0 1 0 0.544 4.350
1 1 0 1 1 0.553 4.425
1 1 1 0 0 0.563 4.500
1 1 1 0 1 0.572 4.575

1 1 1 1 1 0 0.581 4.650

1 1 1 1 1 1 0.591 4.725
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Timing chart — continued

Table 10. DATA BIT MAP [010]

DR DATA BIT
| Bit[B] | BifA] | Bit[9] | Bit[8] | Bit[7] | Bi6] | Bit[5] | Bi4] | Bit[3] | Bi[2] | Bifl] | Bit[0]

oo | DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC
5[5] 5[4] 5[3] 5[2] 5[1] 5[0] 3[5] 3[4] 3[3] 3[2] 3[1] 3[0]

Table 11. Function Table for Output Voltage in case of Constant Voltage Mode (Channel 3)

Bit[5] Bit[4] Bit[3] Bit[2] Bit[1] Bit[0] DAC3 Voltage;
DAC3[5] | DAC3[4] | DAC3[3] | DAC3[2] | DAC3[l] | DAC3[0] Voacs [V]

0 1 0 1 0 0 0.188

0 1 0 1 0 1

0 1 0 1 1 0

0 1 0 1 1 1

0 1 1 0 0 0

0 1 1 0 0 1

0 1 1 0 1 0

0 1 1 0 1 1

0 1 1 1 0 0

0 1 1 1 0

0 1 1 1 1

0 1 1 1 1

1 0 0 0 0

1 0 0 0 0

1 0 0 0

1 0 0 0

1 0 0 1

1 0 0

1 0 0

1 0 0

1 0 1 0

1 0 1 0 1

1 0 1 1 0 .

1 0 1 1 0.403

1 0 0 0.413

1 0 1 0.422

1 1 0 0.431

1 0 1 1 0.441

1 1 0 0 0 0.450

1 1 0 0 1 0.459
1 0 0 1 0 0.469
1 0 0 1 1 0.478
1 0 1 0 0 0.488
1 0 1 0 1 0.497

1 1 0 1 1 0 0.506

1 1 0 1 1 1 0.516

1 1 1 0 0 0 0.525

1 1 1 0 0 1 0.534

1 1 1 0 1 0 0.544

1 1 1 0 1 1 0.553

1 1 1 1 0 0 0.563

1 1 1 1 0 1 0.572

1 1 1 1 1 0 0.581

1 1 1 1 1 1 0.591
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Timing chart — continued

Table 12. Function Table for Output Current in case of Constant Current Mode (Channel 5)

Bit[B] Bit[A] Bit[9] Bit[8] Bit[7] Bit[6] DACS5 Voltage | Rrnrs=0.5Q Rrnrs=1.0Q
DAC5[5] | DAC5[4] | DAC5[3] | DAC5[2] | DAC5[1] | DACS5[0] Vpacs [mV] Current [mA] Current [mA]

0 0 1 0 1 0 50 96 49
0 0 1 0 1 1 55 105 54
0 0 1 1 0 0 60 115 59
0 0 1 1 0 1 65 125 64
0 0 1 1 1 0 70 134
0 0 1 1 1 1 75 144
0 1 0 0 0 0 80 153
0 1 0 0 0 1 85 163
0 1 0 0 1 0 90 172
0 1 0 0 1 1 95 182 93
0 1 0 1 0 0 100 2 98
0 1 0 1 0 1 105 103
0 1 0 1 1 0 110 108
0 1 0 1 1 1 115 0 113
0 1 1 0 0 0 1 230 117
0 1 1 0 0 1 1 239 122
0 1 1 0 1 0 249 127
0 1 1 0 1 1 25 132
0 1 1 1 0 0 137
0 1 1 1 0 1 142
0 1 1 1 1 0 150 147
0 1 1 1 1 1 155 2 152
1 0 0 0 0 160 307 157
1 0 0 0 0 316 161
1 0 0 0 1 1 326 166
1 0 0 0 1 336 171
1 0 0 1 0 345 176
1 0 0 1 1 355 181
1 0 0 1 0 190 364 186
1 0 0 1 195 374 191
1 0 1 0 0 200 383 196
1 0 1 0 205 393 201
1 0 1 1 210
1 0 1 1 215
1 0 0 220
1 0 1 225
1 0 230
1 1 1 235
1 0 0 0 240
1 0 0 1 245
1 0 1 0 250
1 0 0 1 1 255

1 0 1 0 0 260 Op(z;’:t:ng

1 0 1 0 1 265 Condition

1 0 1 1 0 270

1 0 1 1 1 275
1 1 1 0 0 0 280
1 1 1 0 0 1 285
1 1 1 0 1 0 290
1 1 1 0 1 1 295
1 1 1 1 0 0 300
1 1 1 1 0 1 305
1 1 1 1 1 0 310
1 1 1 1 1 1 315
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Timing chart — continued

Table 13. DATA BIT MAP [011]

AOR DATA BIT
| Bit[B] | BitjA] | Bi9] | B8] | Bif7] | Bif6] | Biy5] | Bif4] | B3] | Bif2] | Bifl] | Bit0]

011 | DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC | DAC
vA[5] | V4[4] | VA[3] | V4[2] | V4[1] | vao] | 14[5] | 14[4] | 14[3] | 14[2] | 14[1] | 14[0]

Table 14. Function Table for Output Voltage in case of Constant Voltage Mode (Channel 4)

Bit[B] BIt[A] Bit[9] Bit[8] Bit[7] Bit[6] DACV4 Voltage
DACV4[5] | DACV4[4] | DACVA4[3] | DACV4[2] | DACVA[1] = DACV4[0] Voacva [V]
0 1 0 1 0 0 0.188

0 1 0 1 0 1 0.19
0 1 0 1 1 0 0.20
0 1 0 1 1 1
0 1 1 0 0 0
0 1 1 0 0 1
0 1 1 0 1 0
0 1 1 0 1 1
0 1 1 1 0 0
0 1 1 1 0 2.175
0 1 1 1 1 2.250
0 1 1 1 1 2.325
1 0 0 0 0 2.400
1 0 0 0 0 2.475
1 0 0 0 2.550
1 0 0 0 2.625
1 0 0 1 2.700
1 0 0 2.775
1 0 0 2.850
1 0 0 . 2.925
1 0 1 0 0 0.375 3.000
1 0 1 0 1 0.384 3.075
1 0 1 0 0.394 3.150
1 0 1 1 0.403 3.225
1 0 0 0.413 3.300
1 0 1 0.422 3.375
1 1 0 0.431 3.450
1 0 1 1 0.441 3.525
1 1 0 0 0 0.450 3.600
1 1 0 0 1 0.459 3.675
1 0 0 1 0 0.469 3.750
1 0 0 1 1 0.478 3.825
1 0 1 0 0 0.488 3.900
1 0 1 0 1 0.497 3.975
1 1 0 1 1 0 0.506 4.050
1 1 0 1 1 1 0.516 4.125
1 1 1 0 0 0 0.525 4.200
1 1 1 0 0 1 0.534 4.275
1 1 1 0 1 0 0.544 4.350
1 1 1 0 1 1 0.553 4.425
1 1 1 1 0 0 0.563 4.500
1 1 1 1 0 1 0.572 4.575
1 1 1 1 1 0 0.581 4.650
1 1 1 1 1 1 0.591 4.725
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Table 15. Function Table for Output Current in case of Constant Current Mode (Channel 4)

Bit[5] Bit[4] Bit[3] Bit[2] Bit[1] Bit[0] DACI4 Voltage Rrnr14=0.5Q RrnF4=1.0Q
DACI4[5] | DACIA[4] | DACIA[3] | DACI4[2] | DACIA[1] | DACI4[0] | Voaca[mV] | Current[mA] | Current [mA]
0 1 50 99 50
55 109 55
60 119 60
65 129 65
70 139 0
75 149
80 159
85 169

O | OFR OFROFROFROFROIFP|IOF|IOIFR IO O O

=1 == == S == == == ==

OlR|kr|rrlooookrklkikooookrkikrkroloookr|kkrkolo

PR kR rooooooookr kR kR Rk RRFROOCOOOCoOCOR|RIRIRIRLIR

OO0 00|0|0|00O|0O0C0O|00|0CO|FRIFPIFRIFRPRFRPFRRFRIFRRFRPFRRFRPPRPRPRFRPIFRPPFLPOOOOIOC

)

4

164

169

174

179

184

189

194

[EnY

PR RPRPRPRPRPRPRPRPRRPRPRPRPRPRPRPRPRPPRPRPOOOOOOOOOOOOOOOOOOOOOO

=

ok |k |k |F

RlRrRRRk k(-

RRRRR R R RRRR

N N I I === = ===}

Rk Rkrkoloo|okr|k|k

Rk |o|lokr|k|olok|lkrlook|k|o

ok |lor|lokr|OrR|lOR| O OO OR|C 4ép

Over
Operating
Condition

204
209
214
219
224
229
234
239
244
249
254
259
264
269
274
279
284
289
294
299
304
309
314
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Table 16. DATA BIT MAP [100]

DATA BIT
ADR.
Bit[9] Bit[8] Bit[7] Bit[6] Bit[5] Bit[4] Bit[3] Bit[2] Bit[1] Bit[0]
;Ef;l)— LE?;; IN5B INSA IN4B IN4A IN3B IN3A IN2B IN2A IN1B IN1A
(Note 8) Must be held at 0 (GND)
Table 17. 1/0O Truth Table (Channel 1)
Serial Interface Bit INPUT
Mgg E MCl)sl? E Mlozl;E MlgiE IN1B IN1A INPUT1 OUT1A OUT1B ut Mode (Note 9)
PWM Drive Mode via INPUT1 Pin
0 0 0 0 0 0 X Z Open
0 0 0 0 0 1 L L Short Brake
0 0 0 0 0 1 H H CW
0 0 0 0 1 0 L L Short Brake
0 0 0 0 1 0 H L H CcCw
0 0 0 0 1 1 X L L Short Brake
PWM Drive Mode via INPUT1 Pin
0 0 0 1 0 0 X Z Open
0 0 0 1 0 1 L Cw
0 0 0 1 0 1 H L Short Brake
0 0 0 1 1 0 L CCw
0 0 0 1 1 0 Short Brake
0 0 0 1 1 1 L Short Brake
CW / CCW Drive Mode via INPUT1 Pin
0 0 1 0 X X z Open
0 0 1 0 0 L H CcCw
0 0 1 0 0 H L CwW
0 0 1 0 L L Short Brake
CW / CCW Drive Mode via INPUT1 Pi
0 0 1 1 0 Z Z Open
0 0 1 1 0 1 H L CW
0 0 1 1 0 1 L H CCw
0 0 1 1 X L L Short Brake
L: Low, H: High, X: Don’t ¢ : e
(Note 9) CW: Current flo UT1B, CCW: s from OUT1B to OUT1A

&
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Timing chart — continued

Table 18. I/O Truth Table (Channel 2)

Serial Interface Bit INPUT OUTPUT
MgsD E Mcl)g E Mlong MlgiE IN2B | IN2A | INPUT2 OUT2A OUT2B | Output Mode (ot 10
PWM Drive Mode via INPUT2 Pin
0 0 0 0 0 0 X Z Z
0 0 0 0 0 1 L L L
0 0 0 0 0 1 H H L
0 0 0 0 1 0 L L L
0 0 0 0 1 0 H L H
0 0 0 0 1 1 X L L
PWM Drive Mode via INPUT2 Pin
0 0 0 1 0 0 X Z
0 0 0 1 0 1 L H CwW
0 0 0 1 0 1 H L Short Brake
0 0 0 1 1 0 L L CCWwW
0 0 0 1 1 0 H L Short Brake
0 0 0 1 1 1 X L Short Brake
CW / CCW Drive Mode via INPUT2 Pin
0 0 1 0 X 0 X z Open
0 0 1 0 0 1 L H CcCw
0 0 1 0 0 1 H L CwW
0 0 1 0 1 1 X Short Brake
CW / CCW Drive Mode via INPUT2 Pin
0 0 1 1 X 0 Z Open
0 0 1 1 0 1 cw
0 0 1 1 0 1 L CCwW
0 0 1 1 1 1 L Short Brake
L: Low, H: High, X: Don’t care, Z: Hi impedance
(Note 10) CW: Current flows from OUT2A to OUT2B, CCW: C fl om OUT2B to OUT2
Table 19. I/O Truth Table (Channel 3)
Serial Interface Bit OUTPUT
MgEE M%’? E MSBD E IN3A OUT3B | Output Mode Mot 1)
PWM Drive Mode via INPU
0 0 X z z Open
0 L L L Short Brake
0 H H L CwW
0 L L L Short Brake
0 H L H CCw
1 X L L Short Brake
0 0 X Z Z Open
0 1 L H L Cw
0 1 H L L Short Brake
1 0 L L H CCw
1 0 H L L Short Brake
0 1 1 1 X L L Short Brake
CW / CCW Drive Mode via INPUT34 Pin
0 0 1 0 X 0 X Z Z Open
0 0 1 0 0 1 L L H CCw
0 0 1 0 0 1 H H L Cw
0 0 1 0 1 1 X L L Short Brake
CW / CCW Drive Mode via INPUT34 Pin
0 0 1 1 X 0 X z z Open
0 0 1 1 0 1 L H L CwW
0 0 1 1 0 1 H L H CCw
0 0 1 1 1 1 X L L Short Brake

L: Low, H: High, X: Don’t care, Z: Hi impedance

(Note 11) CW: Current flows from OUT3A to OUT3B, CCW: Current flows from OUT3B to OUT3A
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Table 20. 1/0O Truth Table (Exclusive Drive Mode for OUT1A-OUT3A)

Serial Interface Bit INPUT OUTPUT
M(233D E MCl)sl? E Mlozl;E MSZE IN1B IN1A INPUT1 OUT1A OUT3A Output Mode (Note 12)
PWM Drive Mode via INPUT1 Pin
ANY 1 0 0 0 0 X Z Z
ANY 1 0 0 0 1 L L L
ANY 1 0 0 0 1 H H L
ANY 1 0 0 1 0 L L L
ANY 1 0 0 1 0 H L H
ANY 1 0 0 1 1 X L L
PWM Drive Mode via INPUT1 Pin
ANY 1 0 1 0 0 X Z
ANY 1 0 1 0 1 L H CwW
ANY 1 0 1 0 1 H L Short Brake
ANY 1 0 1 1 0 L L CCwW
ANY 1 0 1 1 0 H L Short Brake
ANY 1 0 1 1 1 X L Short Brake
CW / CCW Drive Mode via INPUT1 Pin
ANY 1 1 0 X 0 X z Open
ANY 1 1 0 0 1 L H CcCw
ANY 1 1 0 0 1 H L CwW
ANY 1 1 0 1 1 X Short Brake
CW / CCW Drive Mode via INPUT1 Pin
ANY 1 1 1 X 0 Z Open
ANY 1 1 1 0 1 CwW
ANY 1 1 1 0 1 L CCwW
ANY 1 1 1 1 1 L Short Brake
L: Low, H: High, X: Don’t care, Z: Hi impedance
(Note 12) CW: Current flows from OUT1A to OUT3A, CCW: C fl om OUT3A to OUT1.
Table 21. 1/0O Truth Table (Exclusive Drive Mo T2A-OUT3B
Serial Interface Bit OUTPUT
MCZ’:E,) E M?E E Mlc;gE OUT2A OUT3B | Output Mode (ot 13)
PWM Drive Mode via INPUT,
1 ANY 0 X Z Z Open
1 ANY L L L Short Brake
1 ANY H H L cw
1 ANY L L L Short Brake
1 ANY 0 H L H CcCw
1 1 X L L Short Brake
PWM Dri via INPUT2
1 0 1 0 0 X z z Open
1 Y 0 1 0 1 L H L Cw
NY 0 1 0 1 H L L Short Brake
ANY 0 1 1 0 L L H CCw
ANY 0 1 1 0 H L L Short Brake
1 ANY 0 1 1 1 X L L Short Brake
CW / CCW Drive Mode via INPUT2 Pin
1 ANY 1 0 X 0 X z z Open
1 ANY 1 0 0 1 L L H CCw
1 ANY 1 0 0 1 H H L CwW
1 ANY 1 0 1 1 X L L Short Brake
CW / CCW Drive Mode via INPUT2 Pin
1 ANY 1 1 X 0 X Z Z Open
1 ANY 1 1 0 1 L H L Cw
1 ANY 1 1 0 1 H L H CcCw
1 ANY 1 1 1 1 X L L Short Brake

L: Low, H: High, X: Don’t care, Z: Hi impedance
(Note 13) CW: Current flows from OUT2A to OUT3B, CCW: Current flows from OUT3B to OUT2A
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Timing chart — continued

Table 22. 1/0O Truth Table (Channel 4, Driving via INPUT34 pin)

Serial Interface Bit INPUT OUTPUT
M(ZSDE MSEE M(:BDE MQEE IN4B IN4A INPUT34 OUT4A ouT4B Output Mode (Note 14)
PWM Drive Mode via INPUT34 Pin
0 1 0 0 0 0 X Z Z Open
0 1 0 0 0 1 L L L
0 1 0 0 0 1 H H L
0 1 0 0 1 0 L L L
0 1 0 0 1 0 H L H
0 1 0 0 1 1 X L L
PWM Drive Mode via INPUT34 Pin
0 1 0 1 0 0 X Z
0 1 0 1 0 1 L H Ccw
0 1 0 1 0 1 H L Short Brake
0 1 0 1 1 0 L L CcCw
0 1 0 1 1 0 H L Short Brake
0 1 0 1 1 1 X K N Short Brake
CW / CCW Drive Mode via INPUT34 Pin —~
0 1 1 0 X X 9 Open
0 1 1 0 0 L CCwW
0 1 1 0 0 H cw
0 1 1 0 1 X Short Brake
CW / CCW Drive Mode via INPUT34 Pin
0 1 1 1 X Open
0 1 1 1 0 CwW
0 1 1 1 0 CcCw
0 1 1 1 1 Short Brake
L: Low, H: High, X: Don’t care, Z: Hi impedance
(Note 14) CW: Current flows from OUT4A to OUT4B, CCW: C flo om OUT4B to OUT4
Table 23. I/O Truth Table (Channel 4, Driving PUT45 pin
Serial Interface Bit . OUTPUT
M(Z5DE Mng MgBDE Mg ol OUT4A OUT4B | Output Mode (Mot 15)
PWM Drive Mode via INPUT45_Pin
0 0 0 X z z Open
0 0 o L L L Short Brake
0 0 0 H H L CcwW
0 0 0 0 L L L Short Brake
0 0 0 H L H CCw
0 0 1 X L L Short Brake
via INPUT4
0 0 X VA VA Open
0 1 L H L Cw
0 1 H L L Short Brake
1 0 L L H CcCw
1 0 H L L Short Brake
1 1 1 X L L Short Brake
W / CCW Drive Mode via INPUT45 Pin
0 0 1 0 X 0 X Z Z Open
0 0 1 0 0 1 L L H CCw
0 0 1 0 0 1 H H L Cw
0 0 1 0 1 1 X L L Short Brake
CW / CCW Drive Mode via INPUT45 Pin
0 0 1 1 X 0 X z z Open
0 0 1 1 0 1 L H L Cw
0 0 1 1 0 1 H L H CCw
0 0 1 1 1 1 X L L Short Brake

L: Low, H: High, X: Don’t care, Z: Hi impedance
(Note 15) CW: Current flows from OUT4A to OUT4B, CCW: Current flows from OUT4B to OUT4A
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Timing chart — continued

Table 24. 1/O Truth Table (Channel 5)

Serial Interface Bit INPUT OUTPUT

M‘ZSD E Mg’fE MgBD E MSADE INSB | INSA | INPUT45 | OUT5A OUTSB | Output Mode (ot 16)
PWM Drive Mode via INPUT45 Pin

0 1 0 0 0 0 X Z Z Open

0 1 0 0 0 1 L L L

0 1 0 0 0 1 H H L

0 1 0 0 1 0 L L L

0 1 0 0 1 0 H L H

0 1 0 0 1 1 X L L
PWM Drive Mode via INPUT45 Pin

0 1 0 1 0 0 X Z

0 1 0 1 0 1 L H Cw

0 1 0 1 0 1 H L Short Brake

0 1 0 1 1 0 L L CcCw

0 1 0 1 1 0 H L Short Brake

0 1 0 1 1 1 X K N Short Brake
CW / CCW Drive Mode via INPUT45 Pin —~

0 1 1 0 X X 9 Open

0 1 1 0 0 L CCwW

0 1 1 0 0 H Cw

0 1 1 0 1 X Short Brake
CW / CCW Drive Mode via INPUT45 Pin

0 1 1 1 X Open

0 1 1 1 0 CwW

0 1 1 1 0 CcCw

0 1 1 1 1 Short Brake

L: Low, H: High, X: Don’t care, Z: Hi impedance
(Note 16) CW: Current flows from OUT5A to OUT5B, CCW: C flo om OUT5B to OUT!

Table 25. I/O Truth Table (Channel 5)

Serial Interface Bit . OUTPUT
MODE | MODE | MODE | MOCE o OUT5A | OUT5B | Output Mode (ote1D
PWM Drive Mode via INPUT45_Pin
1 0 0 X z z Open
1 0 o L L L Short Brake
1 0 0 H H L CcwW
1 0 0 0 L L L Short Brake
1 0 0 H L H CCW
1 0 1 X L L Short Brake
via INPUT4
0 0 X VA VA Open
0 1 L H L cw
0 1 H L L Short Brake
1 0 L L H CCWwW
1 0 H L L Short Brake
1 1 1 X L L Short Brake
W / CCW Drive Mode via INPUT45 Pin
1 0 1 0 X 0 X Z Z Open
1 0 1 0 0 1 L L H CCw
1 0 1 0 0 1 H H L cw
1 0 1 0 1 1 X L L Short Brake
CW / CCW Drive Mode via INPUT45 Pin
1 0 1 1 X 0 X Z Z Open
1 0 1 1 0 1 L H L CW
1 0 1 1 0 1 H L H CCWwW
1 0 1 1 1 1 X L L Short Brake

L: Low, H: High, X: Don’t care, Z: Hi impedance
(Note 17) CW: Current flows from OUT5A to OUT5B, CCW: Current flows from OUT5B to OUT5A
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Table 26. 1/0 Truth Table for Steeping Motor in Case of 2 Phase Mode

Serial Interface Bit INPUT OUTPUT
MODE | MODE INPUT | INPUT | OUT | OUT | OUT | OUT Output Mode
128 12A IN2B IN2A IN1B IN1A 1 2 1A 1B oA 2B (Note 18)
1 0 0 1 0 1 H H H L H L 1.CW/CW
1 0 0 1 0 1 H L H L L H 2.CCwW/Cw
1 0 0 1 0 1 L L L H L H 3.CCW/CCW
1 0 0 1 0 1 L H L H H L 4. /| CCW

L: Low, H: High, X: Don’t care, Z: Hi impedance
(Note 18) CW: Current flows from OUTxA to OUTxB, CCW: Current flows from OUTxB to OUTXA (x=1, 2)
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Timing chart — continued

Table 27. An Example of Serial Control from Initial Set Up (i) to End Timing (vii) (SDATA image in Figure 9.)
DATA BIT
BiB] | BifA] | Bio] | Bi8] | Bi(7) | Bis] | Bifs] | Bif4] | Bif3] | B2 | Bi1] | Bito]
Initial set up

(i) ADDRESS BIT [000]; Setup of channel 1 & channel 2 to drive Constant-Voltage mode

MODE | MODE | MODE | MODE | MODE | MODE | MODE
45 34 23 13 3C 3B 3A

ADR.

000
0 0 0 0 0 0 0

(i) ADDRESS BIT [001]; Setup of output high voltage=3.0V for channel 1 & channel 2

DAC | DAC | DAC | DAC | DAC | DAC | MODE | MODE
12[5] | 12[4] | 12[3] | 12[2] | 12[1] | 12[0] 5B 5A

001
1 0 1 0 0 0 0 0

(iii) ADDRESS BIT [010]; No need in this case

DAC DAC DAC DAC DAC DAC DAC DAC DAC
o0 2Bl 5[4] 5[3] 5[2] 5[1] 5[0] 3[5] 3[1] 3[0]
0 0 0 0 0 0 0 0
(iv) ADDRESS BIT [011]; No need in this case
DAC DAC DAC DAC DAC DAC DAC
011 V4[5] V4[4] V4[3] V4[2] V4[1] 14[1] 14[0]
0 0 0 0 0 0 0 0

(v) ADDRESS BIT [100]; Setup of stand-by mode

IN2A IN1B IN1A
100

(vi) ADDRESS BIT [100] o

Start timing

IN4A IN3B IN3A IN2B IN2A IN1B IN1A

End timing

S BIT [100]

INSB INSA IN4AB IN4A IN3B IN3A IN2B IN2A IN1B IN1A
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Application Example

Bypass filter Capacitor for power
supply

Power-saving 1pF to 100pF £
H : Active vVCC
L : Standby €
PS (Jé)— Power Save & Serial Reset [ —] TSD & UVLO BandGap usive drive
Motor control input ﬂ
Serial Interface |

H bridge
INPUT1 (D3] Level Shift C.V./Full ON
INPUT2 (C3) Logic12 |: & | —J |

Serial Interface|:(> Pre Driver H bridge
C.V./Full ON

= =
N

Vbaci2

Serial Interface::'} 6bit DAC12

Serial control input ' Logic3 I:
Serial Interface

STROBE (B4,

SCLK @ Serial Serial |nterface|::> 6bit DACs
Interface

“annnuns®

Level Shift
&

=

Pre Driver

SDATA (C4 [——> Selector J
VM
1
- ) OUTAA 5
Logic4 =
0ouT4B

Serial Interface I::>

INPUT34 (D2 Serial Interface [=
Selector [—
INPUT45 (C2,

Motor control input

_ 4L
> L
T &

The output current is converted to a voltage
with the RNF4 external resistor.

lout[A] = Voacu[V]+(Rmetaua[Q] +Rrnria[Q])
In case of Const.-Voltage or Full-ON mode,
there is no need to connect the Rrwria.

H bridge
Const. Current OUT5B

Serial |

RueTaLs
Serial Interface =22mQ (Typ)

E
GND The output current is converted to a voltage

with the RNF5 external resistor.
Q 0 lour[A] = Voscs[Vi+(Rueraus[Q]+Renes[Q)
;f Components Externally Connected

ehen using the circuit with changes to the external circuit constants, make sure to leave an adequate margin for external
components including static and transitional characteristics as well as dispersion of the IC.

www.rohm.com

© 2015 ROHM Co., Ltd. All rights reserved. 26/32 TS202201-0H3HOB601350-1-2
TSZ22111 - 15 - 001 09.Dec.2015 Rev.001


http://www.rohm.com/

BD6370GUL

Datasheet

Power Dissipation
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Figure 10.

Power Dissipation vs Ambient Temperature

I/0O Equivalent Circuits

PS, INPUTL1 to INPUT45,
STROBE, SCLK, SDATA

VCC VCC

& J
P

47 Y777 20kQ  140kQ

200kQ

&

VM, RNF5,
OUT5A, OUT5B

VM

-

OUT5A
ouTSsSB

22mQ RNF5

o’&
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Operational Notes

10.

11.

Reverse Connection of Power Supply

Connecting the power supply in reverse polarity can damage the IC. Take precautions against reverse polarity when
connecting the power supply, such as mounting an external diode between the power supply and the IC’s power
supply pins.

Power Supply Lines

Design the PCB layout pattern to provide low impedance supply lines. Separate the ground and supply lines of the
digital and analog blocks to prevent noise in the ground and supply lines of the digital block from affectingthe analog
block. Furthermore, connect a capacitor to ground at all power supply pins. Consider the effect of temperature and
aging on the capacitance value when using electrolytic capacitors.

Ground Voltage
Ensure that no pins are at a voltage below that of the ground pin at any time, even during transient condition.

Ground Wiring Pattern

When using both small-signal(GND) and large-current ground(PGND) traces, the two ground traces should be routed
separately but connected to a single ground at the reference point of the application:beard to avoid fluctuations in the
small-signal ground caused by large currents. Also ensure that the grounddtraces of external components do not
cause variations on the ground voltage. The ground lines must be aSysharté@nd thick as possible to reduce line
impedance.

Thermal Consideration

Should by any chance the power dissipation rating be exceeded thexise in temperaturefof the chip may result in
deterioration of the properties of the chip. In case of exceeding thish\absolute maximumpratingyincrease the board size
and copper area to prevent exceeding the Pd rating.

Recommended Operating Conditions
These conditions represent a range within which/the expected characteristics of the IC can be approximately
obtained. The electrical characteristics are guaranteedyunder the conditions of each parameter.

Inrush Current

When power is first supplied to the IC, itlis passible that the internal logic may be unstable and inrush current may
flow instantaneously due to the internal powering sequence and delays, especially if the IC has more than one power
supply. Therefore, give special consideration to power coupling €apacitance, power wiring, width of ground wiring,
and routing of connections.

Operation Under Strong Eleetromagnetic Field
Operating the IC in the présencé)of a strong electromagnetic field may cause the IC to malfunction.

Testing on Application Boards

When testinggthe 1Cfon’ an applicationgboard;“connecting a capacitor directly to a low-impedance output pin may
subject the ICto stress. Always dischargeicapacitors completely after each process or step. The IC’s power supply
should always be tumed off completely before connecting or removing it from the test setup during the inspection
process. Toprevent damaggffrom staticidischarge, ground the IC during assembly and use similar precautions during
transport and 'storage.

Inter-pinfShort and Mounting Errors

Ensurethat the direction and position are correct when mounting the IC on the PCB. Incorrect mounting may result in
damaging the IC. Avoid nearby pins being shorted to each other especially to ground, power supply and output pin.
Inter-pin shorts could be due to many reasons such as metal particles, water droplets (in very humid environment)
and unintentional solder bridge deposited in between pins during assembly to name a few.

Unused Input Pins

Input pins of an IC are often connected to the gate of a MOS transistor. The gate has extremely high impedance and
extremely low capacitance. If left unconnected, the electric field from the outside can easily charge it. The small
charge acquired in this way is enough to produce a significant effect on the conduction through the transistor and
cause unexpected operation of the IC. So unless otherwise specified, unused input pins should be connected to the
power supply or ground line.

www.rohm.com

© 2015 ROHM Co., Ltd. All rights reserved. 28/32 TSZ02201-0H3HOB601350-1-2
TSZ22111 - 15 - 001 09.Dec.2015 Rev.001


http://www.rohm.com/

BD6370GUL Datasheet

Operational Notes — continued

12. Regarding the Input Pin of the IC
This monolithic IC contains P+ isolation and P substrate layers between adjacent elements in order to keep them
isolated. P-N junctions are formed at the intersection of the P layers with the N layers of other elements, creating a

parasitic diode or transistor. For example (refer to figure below):
When GND > Pin A and GND > Pin B, the P-N junction operates as a parasitic diode.

result in mutual

e diodes to

) should

When GND > Pin B, the P-N junction operates as a parasitic transistor.

Parasitic diodes inevitably occur in the structure of the IC. The operation of parasitic diodes can
interference among circuits, operational faults, or physical damage. Therefore, conditions that cause
operate, such as applying a voltage lower than the GND voltage to an input pin (and thus to the P

be avoided.
‘ Resistor ‘ Transistor (NP ¢
Pin A Pin B 3
P ( c ——
) Pin A E
e '8 Jc!
I bt |l + H H !
P P H |
N | N . g N 'N i Parasitic i _KLE i\
o —* ) i Elements j—'& ---'_\ parasitic
2 P Substrate ' Elements
JT— GND / — GND
Parasitic Parasitic N Region
Elements Elements -by

Figure 11.
Example of monolithi

13. Ceramic Capacitor
When using a ceramic capacitor, determine the di stant consi change of capacitance with
temperature and the decrease in nominal capacitan

14. Area of Safe Operation (ASO)
Operate the IC such that the output voltag current, and
Operation (ASO).

ipation are all within the Area of Safe

15. Thermal Shutdown Circuit(TSD)
This IC has a built-in thermal sh
be within the IC’s power dissip
temperature (Tj) will rise whi

amage to the IC. Normal operation should always
g is exceeded for a continued period, the junction
at will turn OFF all output pins. When the Tj falls below
normal operation.

eds the absolute maximum ratings and therefore, under no
a set design or for any purpose other than protecting the IC from

posed to light such as in a WL-CSP, IC characteristics may be affected due
s recommended to come up with countermeasures that will prevent the chip
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Ordering Information

B D 6 3 7 0 G U L |- EZ2
I
Part Number Package Packaging and forming specification
GUL :VCSP50L2 E2: Embossed tape and reel
Marking Diagram o‘
VCSP50L2 (TOP VIEW)

1PIN MARK

D6 370
Y\\Part Number Marking

~LOT Number
Part Number Marking Package
D6370 VCSP50L2
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Physical Dimension, Tape and Reel Information

Package Name VCSP50L2

1PIN MARK

2.6+0.1

24-9$0.251+0.05
<+ 0.05/AB

<Tape and Reel information>

Tape Embossed carrier tape
Quantity 3000pcs
Direction E2 . i .
of feed The direction is the 1pin of product is at the upper left when you hold
reel on the left hand and you pull out the tape on the right hand )
J ] \
O O O O O 0 0o 0O O O O ©°
° ® ° ° ° °
i 7 recti \
\ 1pin Direction of feed
Reel

*Order quantity needs to be multiple of the minimum quantity.
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Revision History

Date
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Changes
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001
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Notice

Precaution on using ROHM Products
1. Our Products are designed and manufactured for application in ordinary electronic equipments (such as AV equipment,
OA equipment, telecommunication equipment, home electronic appliances, amusement equipment, etc.). If you
intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1) transport
equipment, traffic equipment, aircraft/spacecraft, nuclear power controllers, fuel controllers, car equipment including car
accessories, safety devices, etc.) and whose malfunction or failure may cause loss of human life, bodily injury or
serious damage to property (“Specific Applications”), please consult with the ROHM sales representativefin advance.
Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way responsible ar liable for any
damages, expenses or losses incurred by you or third parties arising from the use of any ROHM'’s Products for Specific

Applications.
(Notel) Medical Equipment Classification of the Specific Applications
JAPAN USA EU CHINA
CLASSII CLASSIb
CLASSIV CLASSII CLASSII CLASSII

2. ROHM designs and manufactures its Products subject to strict quality coptral system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implément, at'your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physicalinjury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examplesiof safety measures:

[a] Installation of protection circuits or other protective devices to_ improve system safety.
[b] Installation of redundant circuits to reduce the impact of single or, multiple circuit failure

3. Our Products are designed and manufactured for use unden, Standard conditions ‘and fiet under any special or
extraordinary environments or conditions, as exemplified below. Accordingly, (ROHM “shall not be in any way
responsible or liable for any damages, expenses or losses arising from the usélof ‘any ROHM's Products under any
special or extraordinary environments or conditions.” If, you intend_ to ¥WS€ ‘ouh, Products under any special or
extraordinary environments or conditions (as exemplified below), yodr independent verification and confirmation of
product performance, reliability, etc, prior to use dmusthemnecessary:

[a] Use of our Products in any types of liquid, including water, oils;'Chemicals, and organic solvents

[b] Use of our Products outdoors or in_placesiwhere the Productsgare exposed to direct sunlight or dust

[c] Use of our Products in places where the“Products are exposedito sea wind or corrosive gases, including Cl2,

H2S, NH3, SO2, and NO2

[d] Use of our Products in placesmwherejthe ProduetSiare'exposed to static electricity or electromagnetic waves

[e] Use of our Products in preximity to heat-prodicing.components, plastic cords, or other flammable items

[f] Sealing or coating our Produets with resin or'other coating materials

[g] Use of our Products without cleaning residue of flix’(even if you use no-clean type fluxes, cleaning residue of
flux is recommended); or Washing our Products By using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Productsiin places subje¢t toxdew condensation

4. The Produ€ts are het,subject to radiation=proof design.
5. Please verify andieonfirm charaeteristics(of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse. is applied,
cenfirmation of performance Characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
preduct performance and reliability.

7. De-rate Power Dissipation depending on ambient temperature. When used in sealed area, confirm that it is the use in
the range that does not exceed the maximum junction temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used on a surface-mount products, the flow soldering method must
be used on a through hole mount products. If the flow soldering method is preferred on a surface-mount products,
please consult with the ROHM representative in advance.

For details, please refer to ROHM Mounting specification

Notice-PGA-E Rev.002
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic dischargef Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximmumirating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body{/ equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are storeddn the places where:
[a] the Products are exposed to sea winds or corrosive gases, including Ci27°H2S,"NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of reconimended storage time period
may be degraded. It is strongly recommended to confirm solderability“before using Produets_of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which_is indicated on a cartof withi@symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a“humidity barrier bag. BakingsiS required before using Products of
which storage time is exceeding the recommended sterage time peria@.

Precaution for Product Label
QR code printed on ROHM Products label is{for, ROHM's internal use only.

Precaution for Disposition
When disposing Products please disposeithem properly using,an authorized industry waste company.

Precaution for Foreign Exchange.and Foreign Tg¢ade act
Since concerned goods might)be fallen under listed\items of export control prescribed by Foreign exchange and Foreign
trade act, please consultiwith ROHM in case of export.

Precaution Regarding Intellectual Propérty Rights
1. All information and data including buténet limited to application example contained in this document is for reference
only, ROHM does’not warrant that faregoing information or data will not infringe any intellectual property rights or any
other rights of any third partyasregarding such information or data.

2. ROHM<shall not have any obligations where the claims, actions or demands arising from the combination of the
Products with other articles sueh as components, circuits, systems or external equipment (including software).

3 “Nolicense, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the Products or the information contained in this document. Provided, however, that ROHM
will not assert its intellectual property rights or other rights against you or your customers to the extent necessary to
manufacture or sell products containing the Products, subject to the terms and conditions herein.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.

Notice-PGA-E Rev.002
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General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM'’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

nt that all
onsible or
rs of or

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not w.
information contained in this document is accurate an d/or error-free. ROHM shall not be in any way
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccur
concerning such information.
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