MITSUBISHI <Dig./Ana. INTERFACE>

MS5291P,FP

DC-DC CONVERTER

DESCRIPTION
M5291 is a semiconductor integrated circuit which is de-
signed for switching regulator control. The device consists of

a

comparator, controlled pulse width oscillator {with peak

current protection circuit), temperature compensated refer-
ence, and high current output switch.

Especially, this IC was designed for Step-Down and Step-Up

and Voltage-Inverting applications.

FEATURES
® Wide supply voltagerange . ............. 2.5 ~ 40V
® Low dissipationcurrent . ... ... ... ... ...... 1.4mA
® Wide range of output

Voltageadjust . ......... ... ... ... 1.17 ~ 40V
® Qutputswitchcurrent .. ... .............. 200mA
® Wide range of switching frequency . . .. 100Hz ~ 100kHz
® Built-in peak current protection circuit
APPLICATION

General power supply system

PIN CONFIGURATION (TOP VIEW)

switcH coLLector [1]O
SWITCH EMITTER

DRIVE
PEAK CURRENT
SENCE

TIMING CAPACITOR
GROUND [4]

Voo
COMPARATOR
INPUT

Outline 8P4(P)
8P2S-A(FP)

M L24982L 0017965 15 EM

This Material Copyrighted By Its Respective Manufacturer

BLOCK DIAGRAM
SWITCH 7
COLLECTOR 8 ) DRIVER
Q
! |
D-—4
SWITCH PEAK CURRENT
EMITTER SENCE
OSCILLATOR
! 1
TIMING v
CAPACITOR COMPARATOR ce
117v
. REFERENCE .
COMPARATOR
ND
GROU Jj“) INPUT
MITSUBISHI
ELECTRIC
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M5291P,FP

DC-DC CONVERTER

ABUSOLUTE MAXIMUM RATI NGS (Ta=257T, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vco Power supply voltage 40 A"
ViN Input voltage Comparator tnput —0.3~40 \%
Vo(s) Switch coilector voltage 40 v
VE(S) Switch emitter voitage 40 Vv
VCE(S) Collector-emitter voltage 40 \"2
Veo(o) Driver collector voltage 40 \Y]
tsw Switch current 200 mA

8 pin DIP 625
Pd Internal power disspation mw
8 pin FLAT 440
K Thermal derating 8 pin DIP 6.25 mw/T
8 pin FLAT 4.5
Topr Operating ambtent temperature —20~ +75 C
Tstg Storage temperature —65~ +125 c
ELECTRICAL CHARACTERISTICS (Ta=25T. voc =5V)
Limits

Symbol Parameter Test conditions v o Mo Unit
lc Charge current 20 35 50 2A
Ip 51| Discharge current 150 200 250 rA
Vosc % Oscillator voltage 0.6 Ve-p
Ip/lc 81| Charge. discharge current ratio 6 —
ViPK Current protection, detecting voltage 270 330 390 mV
Vsat1 .. | Saturaton voltage Darlington connection | sw =50mA 1.5 2.0 v
Vsat2 SS Saturation voltage isw =50mA le¢p) = 10mA 0.3 0.6 \
I O 1 Collector leak current Voe =40V 10 nA
VTH g Threshald voltage 1.11 1.17 1.23 A
VTHREG &| Threshold voltage regulation 3.0=Veo =40V 0.03 0.2 mVv/V
s § Input bias current VIN=0V a0 200 nA
lcc Circut current 1.4 2.5 mA
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APPLICATION CIRCUITS
(1) Step-Up Circuit
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(2) Step-Up circuit with Transistor
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(3) Step-Down Circuit

Vin=24V

Vour=5V
io=0.1A - - _
f=50kHz
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(4) Step-Down Circuit with Transistor

Vin=24V
Vour=5V

1o=1A
f=50kHz
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(5) Inverse Polarity Circuit

Vin=5V
Vour=—5V
lo=40mA - - -
f=50kHz
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(6) Inverse Polarity Circuit with Transistor

1o=1A
f=50kHz

Vin=5V
Vour=—12V
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CONSTANT DEFINITION

Constant Step-up circuit Step-down circuit Inverse polanty circuit
Ton VouT + VE = Vin(MIN) Vout + Ve IVouT | +VE
TofFF VIN (MIN) — Vsat VIN(MIN) — Vsat—VouT ViN— Vsat
1 1 1
Ton+T v
(Ton+ToFF)MAX an T Tam
Ton+ToFF Ton+ToFF Ton+ToFF
ToFF ToN ToN T4 _TON
1+ 1+ 1+
TorF ToFF TorF
1 1
T — o T hvrvi
ON o ToFF T OFF Tom TorFr
Ct 6X10-5 - Ton 6Xx 1075+ Ton 6x10-5+ Ton
Ton Ton
| 2-) -1+ 2+ 21 - (1+
PK ouT (MAX) * ( TorF ) OUT (MAX) ouT (MAX) * ( TOFF)
A\ -V \Y ~V -V \Y -V
Loving ( IN(MIN) sat) + Tontvax) ( IN(MIN) — Vsat OUT)'TON(MAX) ( IN(MIN sat) - ToNMAY)
IPK Pk [
R 0.33 0.33 0.33
se IPK lpK fPK
R1 R1 Rz
Raif faik ATX —&
Vo 1.17x (1 + RZ) l.17><(1+RZ 1.17 (1+R1)

VF- Forward Voltage of Diode

Vsat Output saturation voltage of M5291 (O 6Vmax at single output, 2 OVmax at Darlington output)
* Setung switching frequency first and calicurate each constant value

NOTE:

1) Peak current sence

In overcurrent function, oscillator is stop, when voltage
descend of external detecting resistance is more than

330mV.

2) ON/OFF Control

If you need stop the action, connected resistance (b ~
10k 2) between supply voltage terminal and timing capaci-

tor capacitor terminal.

T
3 ON
) Ton + Torr

charge and discharge current ratio fixed 1:6.

is not established more than 0.857, because
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