Communication ICs

BH6113FV

The BHE113FV is a power unit IC with a driver for VFM switching regulator controllers and vibrators, LEDs, and
speakers, and a built-in battery ejection sensor.

@Applications
Pagers

@Foatures

1) Internal VFM-type CMOS switching regulator and

drivers for four channels.

@Absolute maximum ratings (Ta=257C)

Power unit IC for pagers

2) Equipped with a battery ejection sensor.

Parameter Symbol Limits Unit
Power supply voltage +B —0.3~486.0 v
Driver output applied voltage Vitax. —0.3~4+7.0 v
Powar dissipation Pd 350* mw
Maximum driver output current (1) lom1 350 mA
Maximum driver output current (2) lom2 250 . mA
Maximum driver output current (3) lom3 150 mA
Maximum driver output current (4} lomd4 10 mA
Operating temperature Tepr ~15~+460 o
Slorage temperature Tsyg —55~+125 c
* Reduced by 3.5 mW for each Increass in Ta of 1°C over 25°C,
@®Recommended operating range
Parameter Symbol Limits Unit
Power supply voltage +B 09~17 v
Driver unit operation frequency fore DC~100* kHz

* The driver operation frequency does not include the motar unit.
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Communication ICs BH6113FV

@®Block diagram
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Communication ICs

BH6113FV

@Pin descriptions
Pin No.[ PIn Name /0 |Pin Voltage Internal Equivalent Circuit Function
11 GND 1 |
GND Grounding pin
15 GND 2 |
13 +B | +B Battery pin
1 LED | +B +B Driver input pin
(OPEN) *ﬁ
5 SPIN | +B
(OPEN) -l LO: act
\\+B s HI (OPEN):
Qutput HIGH-z
06 P
_ Driver Input pin
2 FTIN e LO: act
HI (OPEN):
Output HIGH-z
3 FTOUT o) - E?river Outeul pin
(internal Di for surge
absorption}
—_— Driver input pin
4 vie I LO: act
HI (OPEN);
QOutput HIGH-z
GND —
B SPC 1 I — VOUT — Volume control pin 1
7 SPC 2 | —_— V\’\OUT Volume control pin 2
&)
LO: act OPEN: undefined
HI: Quitput HIGH-z
GND
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Communication ICs

BH6113FV
Pin No.| Pin Name O Pin Voltage| Internal Equivalent Circuit Function
8 BLD o) S vouT Battery ejection voltage
B o, detection pin *1
o (8) (When battery
is removed: HIGH)
Current consumption
GND 1.5 V system: 0.45 4 A
—(3) DC/DC converter output pin
9 vOouT (0] 3V
—
3
V\ji DC/DC converter
10 VIN ] S B 7 switching pin
GND (internal rectifier Di}
+8
12 SP o Driver ocutput pin
W
LW
GND I\l
14 MOT 0 S Driver output pin
18 LouT 0 — +8 Driver output pin
% AL
GND ﬁ
%1 Operation thaory for battery ejection circuit

BLD




Communication ICs

@Electrical characteristics (Unlass otherwise noted : Ta=25C, +B=1.5V)

BH6113FV

Parameter ISymboll Min. | Typ. | Max. | Unit | Conditions | Measurement Circuit
Overall circuit
Quicient Current lin - 12 20 ;A M::it:er;oolr? a%ﬁgg&?&g?ﬁ fer and Fig.1
DC-DC converter unit Fig.1
Output voltage Vout | 2.80 | 3.00 | 3.10 lout=4.0mA Fig.1
Opoeration initiation power supply voltage | Vst ~ | 0.80 } 0.90 Rout=680Q, Voo, OV=+1.7V Fig.1
Operation sustain power supply voltage | Vi — | 070 | 0BO| V Rout=680Q, Vec, 1.7V—0V Fig.1
Input voltage stability Aol | - 10 100 | mV | lout=4.0mA, Voc; 09~17V Fig.1
Load regulation AVeZ | — 5 100 [ mV | lout=2.0~4.0mA Fig.1
Oscillation duty ratio Dfwer. | — 85 - % | Atmeximum oscillation frequancy Fig.1
Maximum oscillation frequency fosc - 100 | 140 | kHz Fig.1
Efficiency 1 {light load) g1 | 70 75 - % | lout=100 xA Fig.1
Efficiency 2 {medium load) 2 | 70 | 80 - % | lout=1mA Fig.1
Efficiency 3 (heavy load) 73 70 80 - % | lout=4mA Fig.1
Battery ejection circuit unit
BLD detection voltage VBLD | 0.48 | 0.53 | 0.58 +B value at BLDOUT = 15V, Raw=3MQ Fig.1
"H"' output voltage VOH | 27 | 30 - ReLo=3MQ Fig.1
"L" output voltage VoL | — 01 | 04 V | Rewo=3MQ Fig.1
Vibrator control unit \
Maximum output drive current lowl | 300 | — = | mA | VearS0.5Y Fig.1
Saturation voltage Veatl | — | 018 | 0.36 v lout=180mA Fig.1
Leakage current when off L1 - 00 | 50 | uA | Vout=bV Fig.1
Pull-up resistance 1 Rin1 | 180 | 270 | 350 | kQ Fig.1
Speaker control unit
Line current when on 2 | 45 | 80 | 185 | mA | Forloud volumg Fig.1
Maximum drive current/ loud volume low2 | 200 | — - mA | Vear=0.5V Fig.1
Saturation voltage/loud volume Vsat?A| — | 010 | 0.20 lout=100mA (Z=1Q) Fig.1
Saturation voltage/ ordinary volume Vsat2B| 012 | 0.22 | 0.32 lout=10mA  (Z=22Q) Fig.1
Saturation voltage/ medium volume VsateC| 0.0 | 0.19 | 0.30 lout=5mA (Z=38Q) Fig.1
Saturation voltage/low volume Vsat2D| 0.04 | 012 | 0.24 lout=1mA (Z=1200} Fig.1
Leakage currant whaen off L2 - 0.0 50 | pA | Vout=5V Fig.1
Input threshold level Vth2 —(-JI.- Bst - - v Fig.1
Input cusrent lin2 10 16 25 #A | Vin=4+B—08V Fig.1
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Communication ICs BH6113FV

@Electrical characteristics (Unless otherwise noted, : Ta=25C, +B=1.5V)

Parameter |Symbo| | Min. ‘ Typ. | Max. [ Unit t Conditions ] Measurement Circult

LED control unit

Quicient current when on la3 2.5 45 8.0 | mA Fig.1
Maximum output drive currant lom3 | 100 - - mA | Vsar=0.5V Fig.1
Saturation voltage Vsat3 | — 0.1 0.2 v lout=40mA Fig.1
Leakage current when off L3 - 0.0 5.0 A | Vout=5Y Fig.1
Input threshold level Vih3 —;Teasv - = | v Fig.1
Input current lin3 10 16 25 ph | Vin=+B—0.8Y Fig.1
Photocoupler driver unit

Maximum output drive current lomd 5 - - mA | Vsar=0.5V Fig.1
Saturation voltage Vsat4 | — 0.1 0.2 v lout==3mA Fig.1
Leakage current when off IL4 - 0.0 5.0 #A | Voul=5v Fig.1
Pull - up resistance 4 Rind | 180 | 270 | 350 kQ Fig.1

Speaker unit logic table

bi Volume
in
High Meadiumthigh) [ Medium(low) Low
SPCY LOW HIGH LOW HIGH
SPC2 LOW LOw HIGH HIGH
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Communication ICs

BH6113FV

®Measurement circuits

RB441Q (ROHM)

i

DC/DC

a. DC/DC converter

zf Vout lout
47 u 680 Vox
beed
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BLD

b. Battery sjection circuit

14

VIN
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¢. Vibrator control unit
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[
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Fig. 1 Measurement circuits
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Communication ICs BH6113FV

@Application circuit

1mH
©
LED
9PIN
270k
PIN
FTIN 2 >o—| (EE:) ’lr
NP0,
J
_— VIBRATOR
270k

SPEAKER

RCU—040924

O | 20—

CONT
ﬁl‘ ACL32258 (TDK)
Yy 470 uF
sPC2 O \7 ) 19——%———)
DC—DCG
2MEG ! S8p
BLD g KB\ 158322
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1QuF
aM - Tantalum
VOUT <3
TT 10uF
Tantalum
r

Fig. 2 Application circuit
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Communication ICs { - BH6113FV

@cElectrical characteristic curves
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Communication ICs

BH6113FV
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Fig. 12 Speaker control unit
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Fig. 13 LED control unit
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@External dimensions (Units: mm}
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Notes

The contents described in this catalogue are correct as of March 1997.

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD,,
can bear no responsibility whatsoever.

Application circult diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and nol as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such inftingement, or arising from or connected with or related to the usse of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlied by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equip'inent or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life {such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controliers, or oth-
er safety devices) please be sure ta consult with our sales repressntatives in advance.

Notes when exporting

* It is essential fo obtain export permission when exporting any of the above products
when it falls under the category of stfategic material (or labor) as determined by foreign
exchange or foreign trade control laws.

* Please be surs to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




