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ROHIM

SEMICONDUCTOR 2/25

# #e: Feature
EEEES
Low power consumption
- O NiEH
Low ON-resistance
*SSOP—B40/1\yy—o
SSOP-B40 package

NJ—a> ka—JLERY  (Power control section)

HEEDC/DCawN—4 GMITT r E)

Step up DC/DC converter (NPN,PNP Tr is needed outside) .

- IN\TJ—MO SRERE (RA vFUIJT r NE)

VG booster circuit for driving the Power-Mos (Switching Tr built=in) .
BELX L L—2EE

Voltage down regulator circuit.
- )ty MERE

Reset circuit.

(FS4 /388  (Driver section)
s IATJ—MOS HIYYPKESA1N\E4F v URILNE
4 channels of Power-Mos H-bridge are contained
- 7RI AHS
Available for analog input.
- 54 LY FPWMEREIAR
Direct PMM drive system.
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ROHIM

SEMICONDUCTOR 3/25

O#fExtERERE ABSOLUTE MAXIMUM RATINGS  ( Ta = 25°C)

Parameter Symbol Limits Unit
1] oy < SEEREER
. HO )y UERERE PVCC 7 v
H-br idge power supply voltage
Ny =01 | —EEEEE
Ny T)—EREE REGO 7 v
Battery power supply voltage
3 = | G
VAT LEREE VSYS 7 v
System power supply voltage
Py —
ACT7H TRERET DC_IN 7 v
AC adapter power supply voltage
T FSANEREE
. VG 7 \%
Pre-driver power supply voltage
sl Pd 1000*" W
Power dissipation
B RFEES]
B R Topr 30~ 8 C
Operating temperature range
B RFEES]
IR Tstg ~55~150 C
Storage temperature range

*1) PCB (7.0mmx7.0mm, B 1.6mm HS A ITRFS) HARSEEEm;,
Ta=25°CLLEIE. 8.Onl,°CTEFT 5.
*1) Reduce power by 8.0 mN for each degree above 25 °C
on a glass epoxy PCB (70mm x 70mm, 1. 6mm thick)

OHESEEN{ES44 RECOMMENDED OPERATING CONDITIONS

Parameter Symbol MIN TYP MAX Unit
1] w) S SEEEEE
HIUY URREE PVCC 1.5 2.4 45 v
H-bridge power supply voltage
So) == | | — B EmTE
N7 —EREE REGO 1.5 2.4 45 v
Battery power supply voltage
“AT LEREE VsYs 23 25 45 v
System power supply voltage
ACT ¥ T3 BIREIE DC_IN 3.0 45 6.5 v
AC adapter power supply voltage
Ty
7V ESA /SRR Ve 5.0 6.0 6.9 v
Pre—driver power supply voltage
EFRE 3 o
Ambient temperature Ta 10 % 0 C

*2) NEBOFREERRZEERAEY. S8k YU HHET 5155,

*2) The built-in booster circuit is not used, but the voltage is supplied from outside
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ROHIM

SEMICONDUCTOR 4/25

OFEXHIHFE 1 ELECTRIC CHARACTERISTICS 1
(HHIEEDZELRY Unless specified particularly Ta=25°C, PVCC=REG0=2.4V, VSYS=2.5V, VG=6V, VREF=1.25V)

Parameter | swbol | MmN [ T | mx | unit | Condition | Cireuit
{ £{KEE& Common section )
REGO R & 27\ 1 T H—4—1
REGO stand-by current IREGOST 3 uA VSYS=ov Fig. 4-1
VG R B N ER H—4—1
VG stand-by current IVGsT 3 uA VSYSOV Fig. 4-1
REGO JHE &R H—4—1
REGO supply current IREGO 0.42 0.95 mA Fig. 4-1
DC_IN ;HEEFR H—4—1
- IDC_IN - 1.4 3.0 mA DC_IN=5V
DC_IN supply current - - Fig. 4-1
VSYS JHEETR H—4—1
IVSYS - 4.2 8.5 mA
VSYS supply current Fig. 4-1
VG HEER —4—
AR IVG - 0.35 0.7 m | cT=4700F, foLk=g8. 2z, vinet v | B4
VG supply current Fig. 4-1
G 1) — /s .
Lesfi ) — 5 Bk IL6LK - - 3 wh | Le=v, Vsys=ov B4
LG leak current Fig. 4-1
{ PWMES4/% PMW driver )
* 7 { .L\ N T
Hidy ON 354 kyFERE .(DO DR H—a_2
. RON - 1.9 4 Q Sum of on-resistance of top and .
Qutput on-resistance Fig.4-2
that of bottom
HAhF Tty FEE 12 H—4-—2
Qutput offset voltage CH1,2 Yoo % 0 % v Fig.4-2
HAhF Tty FEE 34 H—4—2
V -10 0 70 v
Qutput offset voltage CH3, 4 o m Fig.4-2
= 148 A —
PRLEFIS ) GVC 11.5 14.0 16.5 dB RIN=30K @ . 4oz
Output voltage gain Fig. 4-2
ANTREFNE 12 (D ;
E—4—2
Input dead zone CHI1, 2 VDB12 2 20 40 mV CH1, 2 Fie 4-
(one side) &
ANTREHNE 34 (D ;
E—4—2
Input dead zone CH3, 4 VDB34 0 5 15 mV CH3, 4 Fie 4
(one side) &
{ a> rO—)UHEFALYSa)LE Control pin threshold )
MUTE 1 ONLA" WA HEE H—4—1
Mute 1 ON threshold voltage VWoN 1.5 v Fig. 4-1
MUTE 1 OFFLA" WA HEE H—4—1
Mute 1 OFF threshold voltage VMOFF 0.5 v Fig. 4-1
MUTE 34 ONLA WAREE H—4—1
VMON34 - - 0.5 v
Mute 34 ON threshold voltage Fig. 4-1
MUTE 34 OFFLA" WA SDEE H—4—1
VMOFF34 1.5 - - v
Mute 34 OFF threshold voltage Fig. 4-1

OMEHRREHI L TH Y FEA.

@This product is not designed for protection against radioactive rays.
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ROHIM

SEMICONDUCTOR 5/25
EXHIEE 2 ELECTRIC CHARACTERISTICS 2
BHIEEDLLVEY Unless specified particularly Ta=25°C, PVCC=REGO=2. 4V, VSYS=2.5V, VG=6V, VREF=1.25V)
Parameter | swbol | MmN [ T | mx | unit | Condition | Cirait
{ REEa>/v—% Up/down voltage converter section )
ElimFR LUER H—4—1
El pin threshold voltage VEITH 0.84 0.905 0.97 v Fig. 4-1
EOtmFHAHEE H H—4—1
EO pin output voltage H VEOTH 1 1.3 v IE0=1004A Fig. 4-1
EOimFHAEE L H—4—1
EO pin output voltage L VEQL 0.4 v IE0=-601 A Fig. 4-1
{ ¥a—+r7OF%H B Short-circuit protection )
SPRUIGFEE &EE E—4—1
SPRT pin voltage (normal) VSPRTN 0.2 v Fig. 4-1
SPRTIFFER 1 E0 = H H—4—1
SPRT pin current 1,E0=H ISPRT 3.8 58 88 uA Fig. 4-1
SPRT#m T 2 OFFEF H—4—1
SPRT pin current 2, OFF mode ISPRT2 7.5 1.5 17.5 uA Fig.4-1
SPRT#HFA Y E—H R H—4—1
SPRT pin impedance RSPRT 210 300 30 ke Fig. 4-1
SPRTIHF R LV EFE H—4—1
) ) 0.
SPRT pin threshold voltage VSPRITH 0.4 0.5 6 v Fig. 4-1
{ V7 FRZ—ER Soft start section)
SOFTimFHHNEE H—4—1
SOFT pin output voltage VSOFT 0.65 I 1% v Fig. 4-1
SOFTimF &k H—4—1
SOFT pin current |SOFT 3 6 9 uA SOFT=0. 6V Fig 41
SOFTE#RFA Y E—F VR H—4—1
SOFT pin impedance RSOFT 140 200 260 ke Fig. 4-1
{ 48— x—RER Interface section )
OFFiRFA VAL IERE H—4—1
OFF pin ON threshold voltage VOFFTHI VYS9 v Fig. 4-1
OFFimFA 7R LVERE H—4—1
OFF pin OFF threshold voltage VOFFTHZ | VS15-0.6 v Fig. 4-1
OFFifiF/\1 7 AEFR K—4—1
OFF pin bias current |0FF 30 60 % uA OFF=0V Fig. 4-1
START¥fFA VAL VERE Ea—1
START pin ON threshold VSTATH1 - - REGO-1.0 v Fie 4-1
voltage &
STARTERFA IR LIERE E— a1
START pin OFF threshold VSTATH2 | REGO-0.3 - - v Fig 4-1
voltage &
START 8F/\f FRER g B—4—1
START pin bias current ISTART 10 14 18 uA VSYS=0V, START=0V Fig 41
CLKIHFARA L EE H H—4—1
, - - CT= =88
GLK pin threshold voltage H | 'cooH [ 1.9 Y T=470pF, TOLK88. 20tz Fig. 4-1
CLKSFFALLEBE L H—4—1
VCLKTHL - - 0.5 v CT=470pF, TCLK=88. 2KH .
CLK pin threshold voltage L P z Fig. 4-1
CLKS#HF/ 1 7 REF . H—4—1
CLK pin bias current 10K 13 18 23 uA VoLk=2.5v Fig. 4-1

OMMEHEREHI L TR Y FEA.

@This product is not designed for protection against radioactive rays.
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ROHIM

SEMICONDUCTOR 6/25

OFEXAIHFES ELECTRIC CHARACTERISTICS 3
(HHTIEEDZELRY Unless specified particularly Ta=25°C, PVCC=REGO=2.4V, VSYS=2.5V, VG=6V, VREF=1.25V)

Parameter [ symol [ mn | T | mx | unit | Condition | Circuit
{ AR —A[EPRER Starter circuit section )
LBk SElmfm A G 75 100 125 | Kz | ve-Losv SN
LG pin oscillating frequency Fig. 4-1
LGS BV MAT 2774 HLGUAX 7 80 88 % | Ve-Le5v Ha
LG pin maximum pulse duty Fig. 4-1
s =5 X|— 4 —
LGiﬁﬁ.%mijEE - VLGL - 0.1 0.2 Vv VG=LG=5V . 4
LG pin output voltage L Fig. 4-1
s — = X|— 4 —
VGm%Xg SHRHEE WGSTTH 3.2 4.0 4.8 Vv VG=3V — 5V sweep _ 41
VG pin starter detect Fig. 4-1
VeimFR LU EE g B—4—1
VG pin threshold voltage VVeTH 51 6.0 6.9 v LG=oV Fig. 4-1
{ bcDCca>/\—% DC/DC converter )
SWﬂﬁﬁ%HjjJ%EH VSIH 13 13 ~ v CT=0. 2V, ISW=5mA, EI=0. 7V .—4—1
SW pin output voltage H VSPRT=0V Fig. 4-1
it EE L X —4—
ST i REE Vi - 0.5 1.0 V| ct=2v, 1st-1ma B4
SW pin output voltage L Fig. 4-1
SWiiFR 42 — 4 BE SR H—d—1
SW pin oscil lating frequency tSWSTA 15 100 125 KHz VSYS=1. 6V, VG=5V Fio 4-1
at start &
SWimFRIRERS 1 (BE) H—d—1
SW pin oscil lating frequency fSW1 36 48 60 KHz EI=0. 7V, CT=470pF, VSPRT=0V Fig 4-1

(self-running)

ShmFRIREIRE 2 (FHD

B—4—1
SW pin oscil lating frequency TSW2 - 88.2 - KHz EI=0.7V, fCLK=88. 2KHz, VSPRT=0V E,
oL Fig. 4-1
(CLK synchronization)
WiFFR R —R BT 1—T X —4—
WFAS—SBT AT A DSWSTA | 15 30 45 % | VSYS=1. 6V, Va=5V Ba
SW pin pulse duty at start Fig. 4-1
BHERRKT1—T1 B—d—1
SW pin oscil lating maximum DSW1 80 90 9 % EI=0. 7V, CT=470pF, VSPRT=0V, CLK=0V Fig 4-1
pulse duty (self-running) &
CLKEIERB R T 2 —T 1
SW pin oscil lating maximum K—4-—1
DSW2 80 90 9 % EI=0. 7V, CT=470pF, VSPRT=0V .
pulse duty (CLK synchronizat- ? P Fig. 4-1
ion)
( =AEFAEEM Triangular wave generation circuit )
CTIHFALIERE H H—4—1
CTTHH 0.7 0.8 0.9 v CT=0.7V — 1V
CT pin threshold voltage H sweep Fig 4-1
CTImFALIERE L H—4—1
CTTHL 0.34 0.4 0.46 Vv CT=0.5V — 0.2V
CT pin threshold voltage L sweep Fig 4-1
P s X— 4 —
COTsfes =~ 7 e IcTsIN | 80 ) 104 W |er=tov B4
CT pin sink current Fig. 4-1
CTi T SER
ﬁﬁ_%lﬁjj%”d:t ) HCT 6.5 8 9.5 - Sink current / source current E,
CT pin output current ratio Fig. 4-1

OMEHRREHI L TH Y FEA.

@®This product is not designed for protection against radioactive rays.
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ROHIM

SEMICONDUCTOR 7/25
OFEXAHFE 4 ELECTRIC CHARACTERISTICS 4
BHIEEDLULVEY Unless specified particularly Ta=25°C, PVCC=REGO=2. 4V, VSYS=2.5V, VG=6V, VREF=1.25V)
Parameter [ symol [ mn | T | mx | unit | Condition Circuit
¢ VSYSHEEEER VSYS circuit section )
— Y- T —
7.'47(9’-—&' AR DIS 1.40 1.51 1.62 Vv . 4o
Discharge release voltage Fig. 4-1
RE—E—/ =)L
L = =B T A
e N | 1es | 175 1.86 V| VSYS=1.5V — 2V sweep B-a-t
Starter — normal Fig. 4-1
switching voltage
J—RI—RE—4
g Yz E A—4—
) A BT VNST 1.56 1.67 1.78 Vv VSYS=2V — 1.5V sweep _ 41
Normal — starter Fig. 4-1
switching voltage
ARA—R—/)—3)L
Yz = A
YRR ERIE VSTNHIS 40 80 120 mv VSTN-VNST . 4
Starter — normal Fig. 4-1
switching hysteresis width
¢ Ut bk Reset section )
ElssF) Yy FEER LS
7ty FRIER L El 857 R LS BEE DL B4 1
El pin reset voltage HRST 80 85 90 % . ) )
) Ratio of El pin threshold voltage Fig. 4-1
threshold ratio
bt = A
RESETirr th VT VORESET | - - 0.5 V| IRESET=-1mA B4
Reset pin output voltage Fig. 4-1
ﬂ“-' || —A TS X|— 4 —
RESETSis™) —> il ILKRESET | - - ) A | VRESET=2 5V B4
Reset pin leak current Fig. 4-1
{ L¥2L—AMEEER Regulator circuit section )
> — =) T A —
L¥a L =S ileE VREG 2.9 3.2 35 V| REGO=OPEN, DC=IN=6V B-a-t
Regulator output voltage Fig. 4-1
fr == T A —
REGD Ti-F i R VOREGB - - 1.4 V| DC_IN=6V, IREGB=10mA B-a-t
REGB pin output voltage Fig. 4-1
1) H T X—4—
REGD By — 7 ik |LKREGB - - 3 uA | REGO=3.5V,DC_IN=6V, REGB=6V Ba
REGB pin leak current Fig. 4-1
REGB #iF') = v FER H—4—1
REGB pin limit current ILNREGB 10 15 20 mA DC_IN=6V Fig. 4-1
HEI1— =)
DC_IN jHEI 21— MVERE DG IN 2485 B4 1
DC_IN low-voltage VDC_INLV - - 1.3 v DC IN voltase Fia 4-1
Mute ON voltage - ¢ &
HEI1— =5
DC_IN HEI 21— ++IBE DC_IN Z4E5% E—4—1
DC_IN low-voltage VDG_INOF 1.9 - - v .
DC_IN voltage Fig. 4-1
mute OFF voltage

O HEHREREHI L THE Y FEA,

@®This product is not designed for protection against radioactive rays.
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ROHIM

SEMICONDUCTOR

Maximum length including a scrap 13.95

13.6%0.2

(f9QTMAXTZE 13.95)

7.8x0.3

H80RRARRRAAARRRRRAAE

5.4x20.2

BH6575FV |

| v
Q—\—
TS

1.,820.1

=
‘i.-

0.5+0.2

0.15£0:1

S 11s]

| | 0.65 ”o.zezo.rmo_oa]@'

B-1 5EE

(UNITs rlm!)'

Figure. 1 PACKAGE OUTLINES

REV. B
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SEMICONDUCTOR
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ROHIM

SEMICONDUCTOR

Ol F&iAA  DESCRIPTIONS OF TERMINALS

10/25

3% No. ] Ui FEREA 3% No. IHF4 Ui FEREA
S p—— T s——
; START DC/DC 2/ \—4A EEE) ﬁﬁ% | 51 Ve /\'7. HRERIGT . .
DC/DC converter starting terminal H-bridge power supply input terminal
o OFF DC/DCa >/ \—A OFFimF . oo oUTo— CH2 E.Hjj'jluﬁﬁ%
DG/DC converter OFF terminal CH2 negative output
PRy, o "
3 0K SNERY O O ANimF - oUT2+ CH2 IEH#j;lm%
External clock synchronization input terminal CH2 positive output
CH3,4 = 21— ki CH1 P
4 MUTE34 =~ Mat 24 ouTi- St i
CH3, 4 mute terminal CH1 negative output
5 MUTET CHl 22— Fuw? o5 0UTH+ CH1 IEH:.'J?JHHE%
CH1 mute terminal CH1 positive output
147w s = 1S
6 RESET )y b 26 PGND2 HNO—#TS> 2 ,
Reset output terminal Power unit power supply ground terminal 2
Frn o .H-'” Eﬂ. b
. N CH1 .)Ujimﬁ . 7 SPRT AV T?ﬁmiﬂl xiiﬁﬁ? | .
CH1 input terminal Short—circuit protection setting terminal
o N T
g - CH2 .]\jjlﬁﬁ? . g SOFT VI LR4A I~.:ﬁ1ﬁﬁ? .
CH2 input terminal Soft-start setting terminal
° - CH3 .]\ﬁumﬁ . o9 or :ﬁ;&.‘i‘-ﬁuﬁﬁ% .
CH3 input terminal Triangular wave output terminal
o Py ——
10 I CH4 .]UJ.tmﬁ . 20 DC.IN A7 5 T2 ERGF . .
CH4 input terminal AC adapter power supply input terminal
HE br. "1 L— EREin
11 VREF FEBF ANIRT . . 31 REGB L/;h.'l/. A FﬁTr%lZi’J T
Reference power supply input terminal Tr driving terminal for regulator
b VT | ) —TEEE
12 FIL1 Ot 215t . 32 REGO AT R .
CH1 feedback filter terminal Battery power supply input terminal
e JERAS S, R
13 FIL2 CH2 74)|/)'Uﬁﬁ% . 33 oD 7}JnI3l77/I~ .
CH2 feedback filter terminal Pre-unit power supply ground terminal
P PN
14 FIL3 o8 74 LS8 . 34 PGND3 NI—HTZES ,
CH3 feedback filter terminal Power unit power supply ground terminal 3
o ENEili
15 FIL4 CH4 74)L9m% . 35 L ves&m;4)b%téﬂlnﬁ% _
CH4 feedback filter terminal Drive coil for boosting VG terminal
A= 1S . £5 TE
16 PG I\ nF77/ K1 . 36 v 7\ —NOSERE[RIFR ERiH T
Power unit power supply ground terminal 1 Drive the power-Mos circuit power supply input terminal
o = — o s
. W4 CH4 E.‘:Hﬁiﬁﬁ? 3 S HEA |‘7J/IZ’)75[X§)FIJHE¥ .
CH4 negative output Booster transistor drive terminal
Pis >~ khao— i
18 AT+ CH4 IEH?'j?Jﬁﬁ? 38 VSYS avk . )P@%@ﬁiﬁﬁ% | |
CH4 positive output Control circuit power supply input terminal
" S —— o
19 0UT3- CH3 ﬁ.‘iﬂ?iﬁﬁ% 30 | DC/DCavN—AT5—TF VT AFHF
CH3 negative output DC/DC converter error amplifier input terminal
" S —— "
50 T3 CH3 IEH?J?Jmﬁ 40 £ DC/DCa =4 I5—7 T HimF
CH3 positive output DC/DC converter error amplifier output terminal

REV. B
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SEMICONDUCTOR 11/25
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Figure.3 APPLICATION CIRCUIT

EQUIVALENT CIRCUIT DIAGRAM 1



ROHIM

SEMICONDUCTOR

Pin No. Terminal name Explanation Equivalent circuit diagram

REGO REGO

DC/DCa L/ \—A FEENHF.
1 START DC/DC converter starting
terminal.

DC/DCa 7 \—A OFFiFF,
2 OFF DC/DC converter OFF
terminal.

SMEIY Oy o BEAA SimF.
88. kHzZ AN LTTF &L,
HETEMESEHHE(E
GND& S 53— RLTTELY,
External clock synchroni- 100K
zation input terminal.
Input 88. 2kHz pulse. CLK

To allow self-advancing 150K
operation, make it short
to GND.

V§YS

3 CLK

VSYS

CH3,4 = 21— MiHF-

4 WUTE34 CH3, 4 mute terminal.

MUTE34

VSYS

CHl = a— MiFF,

5 WUTET CH1 mute terminal.

REV. B
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ROHIM

SEMICONDUCTOR

Ol FEMEIERE 2 EQUIVALENT CIRCUIT DIAGRAM 2

Pin No. Terminal name Explanation Equivalent circuit diagram
)ty AR, RESET
6 RESET Reset output terminal.
VSYS VSYS
7 INT AHBE.
8 IN2 PWM driver input o 100
y IN3 terminal i
10 IN4
30K
Vref
FEEF A NIHF
1 Vref Reference power supply
Input terminal.
12 FIL1
13 FIL2 7 4 LR EF,
14 FIL3 Feedback filter terminal.
15 FiL4

@6

REV. B
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ROHIM

SEMICONDUCTOR

Ol FEHMEIERE 3  EQUIVALENT CIRCUIT DIAGRAM 3

terminal.
Please connect capacitor
to GND.

Pin No. Terminal name Explanation Equivalent circuit diagram
16 PGND1
17 0UT4- K> A7\ CH3, 4D
18 0UT4+ HimF
19 ouT3- PWM driver CH3, 4
20 0UT3+ output terminal.
21 PVCC
21 PVCC
22 ouT2- K>3 CHI, 20D
23 ouT2+ H i F
24 ouT1- PWM driver CH1,2
25 ouT1+ output terminal.
26 PGND2
VSYS
L 3— MREERE T VSYS
GNDRAIca > T oHEfHITT
TELY,
27 SPRT Short—circuit protection
setting terminal. O
SPRT
Please connect capacitor
to GND. 300K
U7 RRE— MR & s
GNDRFIZa > T o9 % DT
TELY, K
28 SOFT Soft-start setting
terminal. SOFT
Please connect capacitor 200K
to GND.
=/ iR F
GNDRAlIca > T8 %EDIFT
TELY
29 CT Triangular wave output

Ot F#{MEEREI 4 EQUIVALENT CIRCUIT DIAGRAM 4

REV. B
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ROHIM

SEMICONDUCTOR

Pin No.

Terminal name

Explanation

Equivalent circuit diagram

30

DC-IN

ACT & 74 ERIHF-
AC adapter power supply
input terminal.

31

REGB

L¥aL—2AFIVPR
2 EREpimT, SMTITPNP &5
VOREADAR—REDRLN
TTFELY,

Tr driving terminal for
regulator.

Please connect the base
of externally installed
PNP Tr to it

32

REGO

Ny T ) BT,
Battery power supply
input terminal.

33

GND

TUETS UK,
Pre-unit power supply
ground terminal.

34

PGND3

INT—EITI UK,
(FEED)

Power unit power supply

ground terminal 3

(Step up converter
section)

35

LG

VERERDRA vF Y
kS OR A R F.
PVeclizxfLTaM /L%
fHFTTELY,
Switching transistor
output for boosting
the VG

Connect the coil to it

VG
LG

36

VG

73 —NOSERENRIERD
BRIHT.

VG booster circuit for
driving the Power-Mos

37

SW

REavNA—52BrUD
R AR T

Booster Tr drive

terminal.

REGO  REGO

38

VSYS

A A URERRERRF
Input of main DC/DC
converter power source

REV. B
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ROHIM

SEMICONDUCTOR

Ol FEHMEIERE S5 EQUIVALENT CIRCUIT DIAGRAM 5

Pin No.

Terminal name

Explanation

Equivalent circuit diagram

39

El

IS—7 YV TANHF.
DC/DCa v/ \—R DEEFE%
E9 BIHFTY .

Error amp input

The terminal for setting
the voltage of DC/DC
converter.

VSYS

I
F i

40

EO

IS—7 2 THAHT,
IS5—7 U TOREREEE
FRHFET

ElZx L TIREESR Z 1T
TTFELY

Error amp output

The frequency characteri-
stics of error amp can

be determined

Put the feedback constant
to the EI.

VSYS VSYS

1K

REV. B
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ROHIM

SEMICONDUCTOR 17/25

f/t l./LL ver Lf SOFT SPRT L./LL

470p An29
1®
T,
‘
% » 3 2 2 2 2 -
=4 3 S = = ] ~ 3
o] —fg ZP7 Spel *ps TR *R3 TR 1)
[PREDR ] [ PRE-DR ]
DG/DC
N CONVERTER
ANA AN -
vy vy
5_;>>J
ANA AN _
vy vy
S
A AA IS
Wy W
N
SYSTEM g g v
ANA AN -
ON | | 0se | MUTE1 (- 1+ Wy Wy >_‘
N
SysTem] | OLK v [PRE-DR |  [PRE-DR |
OFF (wiesd] | [Reser ) ‘ ‘
} } Zr = = = = Lii
o] o2] 3] =04 =[] =[] = =B8] =[] =09 s =l =[] =i =[5 =[e] <[] <[s] o[19f fz0]
= | = S S & = S S = & = = = = 2 S S S S
= Am2 Y o s B - ~ i - 2 - o ¢ ¢
®F OO 30k =30k 530k =30k =
Bil ) A4 TAns T).ogz T,ogz To.ogz 0.02
1 OFF u 1 u 1
# ) 7.;7 MUTE = we . .
T sre

K—4—1 BIEERK1 (EERER. SR
Figure 4-1. TEST CIRCUIT 1 (Circuit current, power section)
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ORIERBHRA v F5 1
TABLE OF MEASURE CIRCUIT SWITCH POSITION 1
FITIREDELVRY
Unless specified particularly ST=1, PVCC=REGO=2.4V, VSYS=2.5V, VG=6V, VREF=1.25V, MUTE1=0.5V, MUTE34=1.5V)

PARAETER ST INPUT conpimoN | SR~ | MEASURE POINT
113]6][27/28]/29/31]32]35/37/40] EI | CT | CLK]sTArRT| OFF cuIT

<EIIRER Circuit current)

IREGOST * | 2 7V * Figd—1 Am32

IVGST * 2 Y * [ Am36

* REGO=VG=7V, VSYS=0V, VREF=open, MUTE1,34=0V

IREGO 2 3 TIV] 2V 2.4V ) Am32

IDCIN 1.1V l Am30

IVSYS 3 T1V] 2V | Am38

VG 3 2 0.7V PULSE VIN=1.49V ) Am36

ILGLK * 2 MUTE1,34=0V.VREF=open | | Am35

P REGO=VG=LG=7V, VSYS=0V, VREF=MUTE1,34=0V
<HEFED/3—3 Up / down voltage converter section>
VermHx | | [ [ | | [ [ [ [ | Joweee] [ | | | [Figa-1]  Vmdo

* EIEEZ0.8VHS EIFTLVE, EOBEMN'H = L[5 5FDEIEE

EI terminal voltage when EO terminal varies from “"H”—"L" upon increasing the EI voltage from 0.8V.

VEOTH 207V IEO=100 A [Figd-1 Vm40
VEOL 111v IEO=—60 1 A ! 1

<2, 3—h7BT9MEE Short—circuit protection>

VSPRTN 3 1.1V Fig4-1 Vm27
ISPRT1 2 0.7V ! Am27
ISPRT2 2 1.1V oV 1 Am27
RSPRT * 4 SPRT=0.6V 1 | vm27%300k/(0.6-Vm27)
* REGO=VSYS=VG=0V, VREF=MUTE1,34=open

VSPRTTH * | | J2] | | | [ | Jo7v]o.2v] | | | [Fig.4-1] Vm37

* SPRT=0.4VTSWiFFAY'H” . SPRT=0.6VTSWifiFM'L" TdhHD_EEFER
SW terminal shall be “"H” at SPRT=0.4V, SW terminal shall be “L” at SPRT=0.6V
<) ITRRB—MER Soft start section>

VSOFT Fig.4—1 Vm28
ISOFT SOFT=0V l Am28
RSOFT * 2 SOFT=0.6V 1 | vm2s175K/(0.6-vim28)

* REGO=VSYS=VG=0V, VREF=MUTE1,34=0pen
<A B—JDT—AER Interface section>
VOFFTH* [ | | 3] [3] | | | | | 10.2V] | [ x [ EO=1V [Fig.4-1] Vm37
* OFF=VSYS-0.6VTSWiiFh\"H”, OFF=VSYS-1.5VTSWiiFM L THEZ ELFER

SW terminal shall be “"H” at OFF=VSYS-0.6V, SW terminal shall be “L” at OFF=VSYS-1.5V
IOFF ov Fig.4—1 Am?2
VSTATH* |2 * * VSYS=1.6V 1 Vm37
* START=REGO-1.0V CSWiiFH 100KHZ THIR(ST:4). START=REGO-0.3VCSWiinFhY Hi-z"(ST:3) CHD_ EEHER

SW terminal shall oscillate with 100KHz at START=REGO—1.0V (ST:4), SW terminal shall be “Hi—z" at START=REGO-0.3V (ST:3)

ISTART 2 ov VSYS=0V Fig.4—1 Aml
ICLK 2 2.5V l Am3
RHA—RREIEEER  Starter circuit section)

LG 2 1.1V VG=LG=5V Figd—1 FC35
tL GMAX 2 | | [} 1
VLGL * 2 0.7V ! 1 1

* LGIRFD L LA (BIZFRIRLTULVD) BEN S VAT OEETHH L,

“L” level voltage of LG terminal (always oscillating) should be less than limit.
WGSTTH=* | | [ | | [3] | [ [3] Jo7v]o2v] | | | | Figd—1] Vm37
* VGIRFZIVHS EIFTLVE, SWIHFVM3T)AY Hi-z2"—"L L) U AR DVGIHFETE

VG terminal voltage when SW terminal (Vm37) varies from “Hi—z"—"L” upon increasing the VG voltage from 3V.
WGTH* | [ | | [ [ [ [ J2f [ | [ [ | | 1| LG=5V [Figd-1]  Vm35B
* VG=6.9VTVm35BH"H”, VG=5.1VTVm35BH"L" ThH_ EEFEE

Vm35B terminal shall be “H” at VG=6.9V. Vm35B terminal shall be “L” at VG=5.1V.
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ORIERBHRA v F5K 2

TABLE OF MEASURE CIRCUIT SWITCH POSITION 2

(R HEEDELRY

Unless specified particularly ST=1,

PVCC=REGO=2. 4V, VSYS=2.5V, VG=6V, VREF=1.25V, MUTE1=0.5V, MUTE34=1.5V)

PARAETER il LELD conpmoN | CR~ | MEASURE POINT
1] 3] 6/27/28/29]31/32/35/37/40] El | CT | CLK]START| OFF curT

<DC_DC >/ \—% DC/DC converter>
VSWH 3 2 0.7V| 0.2V ISW=5mA Figd—1 Vm37
VSWL ] ] 1 |av ISW=—TmA l |
tSWSTA 4 VSYS=1.6V, VG=5v| | FC37
fSW1 2 1] fozv ] |
fSW2 3 ! ! 1 PULSE l l
DSWSTA l VSYS=16V, VG=5v| | l
DSW1 2 1] [oav l l
DSW2 3 ] ! PULSE ! !
CEHARFEERIEE Triangular wave generation circuit>
CTTHH* | HEIEEEEENYEE | | | Figa—1| Vm37
* CTHfF20.7VAND EFTLVof R . SWimFEIE(Vm3NAY H' =L [ A3 AR DCTimFEE

CT terminal voltage when SW terminal (Vm37) varies from “H”—"L" upon increasing the CT voltage from 0.7V.
CTTHL * | | | | \ \ 3 | | | | J_ | O.7V| SWEEP| | | | |Fig4—1| Vm37
* CTURF20.5VANS FIFTLVofRH . SWiiFEIE(Vm3NAY L —"H' | AR AR DCTiRFEE

CT terminal voltage when SW terminal (Vm37) varies from “L”—"H” upon decreasing the CT voltage from 0.5V.
ICTSIN 3 0.7v| 1V Figd—1 Am29
ICTSOU l 1 [o2v 1 [}
HCT | | ICTSOU/ISTSIN
<VSYS[EIEE VSYS circuit section>
VDIS * N A A v/ I A I _ [Figa—1] Vm28
* VSYS=1.62VTSOF T Vm28)hY " H” . VSYS=1.4VTSOF T Vm28)hY'L” TohD_EEHER

SOFT terminal (Vm28) shall be “H” at VSYS=1.62V, SOFT terminal shall be “L” at VSYS=1.4V.
VSTN [2] T T [ T3] T T T3] Tozvioavl [21v] ] [Figa—1] Vm37

* VSYSHifiFZ1.5VAVS LT TU Vo8 2, SWERFEE(Vm3NAY Hi—z"—"H” | T ABFDVSYSimFEE
VSYS terminal voltage when SW terminal (Vm37) varies from “Hi—z"—"H" upon increasing the CT voltage from 1.5V.
VNST [27 T [ ] 3] [ [ T3] Jozvjoav] TJ21v] ] [ Figd—1] Vm37
* VSYSHifiF22VHvs TIFTU\oF=8H 2, SWiiFEE(Vm3NAY H'—"Hi—z" [ T3 AR DVSYSinF =/
VSYS terminal voltage when SW terminal (Vm37) varies from "H”—"Hi—z" upon decreasing the CT voltage from 2V.

VSTNHIS | | | | \ \ | | | | | | | | | Fig4—1 | VSTN-VNST
<!)4»yk Reset section>
HRsT+ | [ [ [ I I P Pl [+ [ | | ] [ Figd—1] Vm6
* RESET=VEITH+0.9V CRESE THiF{VmB)HY"H” . RESET=VEITH*0.8V CRESE T VmB)M 'L ThB_EEHER

RESET terminal (VmB) shall be “H” at EI=VEITH*0.9V, RESET terminal shall be “L” at EI=VEITH*0.8V.
VORESET 2 * * VEITH+0.8, IRES=—1mA| Figd—1 Vm6
ILKRESET 3 * * VEITHO9, RESET=25v| | Amb
Lx2L—A[EEEER Regulator circuit section>
VREG 212 REGO=open DG IN=5V, IREG=100ma| Figd—1 Vm32
VOREGB 3 DC.IN=6V, IREGB=-10mA| | Vm31
[ILKREGB 4 DCIN=6V, REGO=35V, REGB=6 l Am31
ILMREGB * 3 DCIN=6V | | Vm31
* [IREGB=—10mATREGBIHF(Vm31)HY'L” . IREGB=—20mATREGBIHFVm31)H ' H” THAZELFHER

REGB terminal (Vm31) shall be “L” at IREGB=—10mA, REGB terminal shall be “H” at IREGB=—20mA.
VDC INLV 5 DC.IN=1.3V Figd—1 Vm32
VDC_INOF l DC IN=1.9V l Vm31
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SEMICONDUCTOR
OBIEERERA v F5k 2
TABLE OF MEASURE CIRCUIT SWITCH POSITION 2
GFITIREDELMREY
Unless specified particularly ST=1, PVCG=REGO=2.4V, VSYS=2.5V, VG=6V, VREF=1.25V, MUTE1=0.5V, MUTE34=1.5V,
CT=470pF)
ST INPUT CIR-
PARAETER A | 5 | C | 5T VIN CONDITION CUIT MEASURE POINT
<PWM F5A/\ PWM driver>
RON OUT+ top 21 2] 25V IL=-500mA Fig1-2 PVCC-VOUT+
RON OUT+ bottom Y IL=500mA ! VOUT+
RON OUT- top 1l ov IL=-500mA l PVCC-VOUT-
RON OUT- bottom 1] 2.5v IL=500mA ! VOUT-
Voo 2|2 1.25V ! Vo
VIN=VREF £ 50mV, = 100mV
GVC bl *1 * TS BB See below l Vo
VDB l l *2 * T%ﬂﬁ See below l Vo
vo A
*1 BEFIE Voltage gain
Vo2-Vol
GVC+=20log ( ——
50mV Vo2
|Vo4-Vo3|
GVC—=20log ( ———— Vol
50mV
-100mV  -50mV

*2 A NRREHE

CH1, 2

ANEEZE-SMV M5 EIF T TR,
HADEH L B EREERRFIEE T D,
Input dead zone is the interval of

no output upon increasing input voltage

from —50mV.

CH3, 4

Input dead zone

VIN
|-

>
50mV 100mV

TREHIE
Input dead zone

Vo3

AHNEEZE-30mV M5 _EIF TN o T=RFIZ,
HADHEL R ERMEEFREFHIEET B,
Input dead zone is the interval of

no output upon increasing input voltage
from —30mV.

O#EEERBA  Explanations of function

REV. B

Vo4

21/25



ROHIM

SEMICONDUCTOR

[DCDCars/\—% (VSYS) DG/DC converter (VSYS)]
SMFIHERR |, RLICKYVHAEBEEEZAET H5ENTEFET,
TOEEFREHAETTENDEY T,

To set the output voltage, use the following R1 and R2.

R,+R,
VSYS = 0.905x
R,
OUTPUT DC/DC
VSYS <o o CONVERTER
% APPLICATION
W it EO VSYS Lsw
4 ~ REGO
]
Ri INPUT  |Unreg
El
—O — DC/DC .
CONVERTER BATT
+ CONTROL %
R2
7‘7f7o. 905V
o ~

i

[/X\7—MO SEREIRFET>/\—4 (VG) Booster circuit for driving the Power-Mos (VG)]
RBD/AT—MO S r S VDR EFBIT HDITHERV GEEZEEY ET,
LG S FDHEIREREIE. * 4 >DC/DCaAVN—REILESTIHITI LT
HLFDIZHEL>TWET,
EERFICIE, T CORBEMSEIETHLET,
This unit can generate the VG voltage necessary for driving the built-in

Power-Mos transistor.
LG terminal oscillation frequency is independent and different from that of the main

DG/DG converter.
When start-up, this circuit activates at first.

330 4 H

REGO
Unreg

7--I/'7F’VCC1

RIANGULAR
. /

[BEL*2L—%EEE Down Voltage regulator circuit)

L¥XaL—4EEEOEREZDC_I NTI,
PNP SR AEMFITTDHELY,

REV. B

22/25



RO H m 23/25

SEMICONDUCTOR

REGOZHAE LLF¥alL—4REIEE#ERLET,
L¥2L—42HAEREIE. NBERTROONTEY., 3.2 (typ) TY,
LLE1L—FOONOFFay FO—JLIZTEFEE A

The DC_IN is the power source of regulator circuit.
If PNP transistor is externally attached, it allows the regulator circuit with the

REGO set as the output voltage
Output voltage is 3.2V, this regulator output voltage depends on the built-in resistance

It is unable to control ON/OFF of this regulator.
DC JACK

DC-IN REGB REGO
N

[V rRE— Soft start]
VI MEFEMNBICaOYTUHEDFAIEICKYBRELET,
Instal|l the condenser between SOFT terminal and GND, so that this function may act.
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[ 3— MREREK Short protective circuit)
SPRT S FEEA. —im0.5VBZ5E., NimF BT EY) DRA vy FUI%E=FIELET,
Ff=. AMDC/DCAVN—EDOFFIET, 2475y FEBEEHESES
CEIZEHTITVWETDT, SPRTIHFICIEMNT AT oY EDIFTTRELY,
If the voltage of SPRT terminal (pin 27) has reached 0.5V, switching of SW Terminal (pin

37) is disabled.
The main DC/DC converter can be tuned of f only through the activation of timer latchcircuit.
Accordingly be sure to attach the capacitor on the SPRT terminal.

DOIS—7U7DHEAR A, ‘H ([ZRYT - TSR, SPRTDREEITVES ., RMvFUY
ZEIEFETORMEX, SPRTIFFOA T UL >TRATREY F9
While the error amp output of EO is being completely set at ‘H’, SPRT terminal
can be charged.
The time until stopping the switching is determined by the fol lowing formula
for the capacitor of SPRT terminal.
VTH

I sprT

@OFF S+ (2 E>) [ZVSYS—1. 5V LIFTOEEAEIN SN =15E(1Z. SPRT I FDFREZITLVET,
Ay F I EILEFETORREIE. SPRTHFOILTUHICE>TRATREY FT,
While the OFF terminal is being set at below VSYS-1.5V, SPRT terminal can be
charged.
The time until stopping the switching is determined by the fol lowing formula
for the capacitor of SPRT terminal.
VTH

I sprT

t = Csrr X (sec)  (Vm=0.5V, lsrr=5.8uA)

t = Csrr X (sec)  (Vm=0.5V, lsrr=11.5uA)

[PWMEKSA/% PW driver]

HAKIZ, Nc hMOS% 4D S1zHT ) v P RSA/INTY, Vref FHHAFZADDEHERT LitExE
[ZEBIL T, HADEE, PWMTa—T 4 #8]ZLET,
CDT1—T1DELTIAMETERETA LY FPWMERBILET,

ARESANFERIFEFA TTTDOT N\ T—BEEBN-&L5T . HAM UF—FEERYET,
H-bridge driver using 4 pieces of N-channel Mos transistor on output stage. Polarity

of output and PWM duty are changed in proportion to differential voltage and absolute

value of input sandwiching Vref.

Load is direct-PWM driven by square wave of this changing duty.

This driver is voltage feedback type, so, voltage gain is invariable in spite of fluctuation

of battery voltage.

[H—=IL vy k4> Thermal shut down)
Fv TREMN150°C (typ.) (2B E RSA/\EHAEFRN D Y FSh.,
BUF Y TRBEMN130°C (typ.) IZHBEERLET,
When the chip temperature has been 150 °C (typ.), the output current is muted. And when
the chip temperature has dropped to 130°C (typ.), the driver circuit starts up.
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OfFEAL®M;EE Note in use

1.

HEAERREICIE, CO 1 CORKIZ/ISARTY 0. 1uFEE) ZHTTTFSLY,
Between power supplies, attach a by-pass capacitor (approx. 0.1uF) at the root
of this IC.

. BARRICIE, 1 COYTEMUTOEEZIHFICHMT HFIESIFTFEL,

SMHTFa—o AN EDFRENICLY., 1 COYIEE GND) LITFIZTMNREEITEEY—
DUEEBDLETBEITEL,

In principle, do not apply voltage below sub—potential of IC to terminal.

Examine in consideration of operation margin, when each driver output falls below
sub—voltage of IC (GND) due to counter-electromotive-force of choke coil, etc.

. HAEU-VCCRIL 3—k (R . HHEV—GND RS a— bk (&), RUHAE RS a—k (&

frvra—h) (& BEFTIZELY,

Ff-. [ CEERIZEZFT DL CORETIZIFTHTEELESLY,

Qutput pin is to avoid short-circuiting with PVCC, GND, and other output pins. And, be fully
careful in the direction of an integrated circuit on the substrate.

ACT R TAHEARFIZ, DC_INIHF IV LA EDEEA NI HIHZEIZIL Z-Di Zi&H: L. DC_IN ImFA TV
UTFIZHSESIZLTTFELY,

I CIREDT-HDC_IN=[Z7.5V (typ. ) LEDEEINM4>H & . SPRT DFEEZXITLVET,
(Isr=11.5uA, < 3— MEERKROSHE)

When use AC adapter, if apply beyond 7V to DC_IN pin, connect Z-Di with DGC_IN pin. So
keep voltage of DC_IN being below 7V.

To protect IC, once the voltage to be applied on the DC_IN terminal exceeded 7.5V (typ. ),
SPRT terminal can be charged. (ISPRT=11.5uA, see short protective circuit @)

. START #mF~0 REGO-1.0V LATDEEENME. OFF fimF~D VSYS-1.5V LIFDEEFINNZFEF <

IHLENTTELY,
Please do neither voltage impression of REGO-1.0V or less to START pin, nor the voltage
impression of VSYS-1.5V or less to OFF pin at the same time.
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Notice

Notes

No copying or reproduction of this document, in part or in whole, is permitted without the
consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications,
which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information contained herein
illustrate the standard usage and operations of the Products. The peripheral conditions must
be taken into account when designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document.
However, should you incur any damage arising from any inaccuracy or misprint of such
information, ROHM shall bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or
implicitly, any license to use or exercise intellectual property or other rights held by ROHM and
other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the
use of such technical information.

The Products specified in this document are intended to be used with general-use electronic
equipment or devices (such as audio visual equipment, office-automation equipment, commu-
nication devices, electronic appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While ROHM always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard
against the possibility of physical injury, fire or any other damage caused in the event of the
failure of any Product, such as derating, redundancy, fire control and fail-safe designs. ROHM
shall bear no responsibility whatsoever for your use of any Product outside of the prescribed
scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or
system which requires an extremely high level of reliability the failure or malfunction of which
may result in a direct threat to human life or create a risk of human injury (such as a medical
instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-
controller or other safety device). ROHM shall bear no responsibility in any way for use of any
of the Products for the above special purposes. If a Product is intended to be used for any
such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may
be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to
obtain a license or permit under the Law.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System
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