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VOLTAGE REGULATOR

The Fujitsu MB3752 Is a monolithlc voltage regulator IC. it contalns a temperature
compensated reference voitage clrcult, a surge protected error amplifler and high
current protected clrcuit,

High current regulater, negative power supply regulator, floating regulater and switching
regulator are made up by selection of external components.

Constant current [imiting or foldback current Imiting {s selected by selectlon of external
components.

it Is sultable both Industrial and consumer voltage regulator system.

The high performance makes a lot of application and enables operation with various
functlons.

e High Load hegulaﬂon: 0,03 % {1 mA < <50 mA)
o Wide Input Voltage Range: 40 V max, .
o Wide Output Voltage Range: 2V to 37 V )
e Compatlble with Falrchlld 1A723
e Packages - . .
— 14-pln plastlc DIP package (Suffix: -P) . - o
-~ 14-pin ceramic DIP package (Suffix: -Z) ’
-~ 14-pin plastic Flat package (Suffix: ~PF).

ABSOLUTE MAXIMUM RATINGS (see NOTE) (Ta = 25°C)

Value

Rating Syrmbol Ceramlc Plastle Flat Unit
Storage Temperature TsTa | <65 ~ +160 | ~55 ~ #125] -55 ~ +125| °C
Operating Temperature | TA ~55 ~ +125. -20 - +75 | =20 ~ +75 *C
Power Dls;slpatlon | Po 1000 800 620 * ﬁ\w
Output Current L 150 150 150 mA
. Zener Current 1z 25 25 25 mA
Cuwrrent from VREF R 15 18 15 mA
Input Voltage Vi 40 . 40 40 v

NOTE: FLAT package ls mounted on the epoxy board. (4cm X 4cm X 1.5mm)

Permanent davice damage mae( occur if the above Absolute Maximum
Ratings are exceeded. Functional aperation should be restricted to the
conditlons as detalled In the operatlonal sectlons of this data sheet, Exposure
to absolute maximum rating conditlons for extended perlods may affect
device reliabliity. :

Copyright ©1088 by FUNTEU LIMITED and Fulitsu Microelectronics, Ino.

February 1988
Edition 1.0

- PLASTIC PACKAGE
DIP-14P-M02

CERAMIC PACKAGE
DIP-14C-C01

PLASTIC PACKAGE
FPT-14P-MOt

PIN ASSIGNMENT

nc 3 ~ T4} NC
cL[Z] i3] FC
cs 3] 2] v
-N[Z] iT] vo
+IN[E] 0] vo
vr [¢] 9] vz
vee [7 }— [ ] NC

This device contalns clrcultry to protect the
Inputs against damage due to high siatic
voltages or electric fields, However, It Is
advised that normal precautions be taken to
avold application of any voltage -higher than
nluxlgmm rated voitagas to thls high Impedance
clreuit,
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Fig. 1 — MB3752 EQUIVALENT CIRCUIT
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RECOMMENDED OPERATING CONDITIONS - T-58-01-33
Parameter Symbol Value Unlt
Input Voitage - VIN 9.6 to 40 v
Lead Current IL S O . ttos0 mA
" Operating Temperature - TA -20t0 75 . T °C

3lED mm B?HH?EE.UULSB?L 3 MFMNI

A

ELECTRICAL CHARACTERISTICS | ' A {ﬂ‘

(VIN=12V,IL=1mA, Rsc =0, Vo =5V, TA = 256°C)

Parameter Symbol Conditlon - Value Unit
Min Typ Max
Input Voitage vin A 9.5 40 v
Output Voltags Vo ) 2.0 37 \"
- Blas Current ] L=0,ViN=30V 4.0 mA
Referance Voitage VR S 6.80 7.15 7.50 v
Input Regulatlon 1 RNt 12VSVNSISY 0.01 0.1 %
Input Regulation 2 RiN2 f2vsvinsdo v 0.1 0.5 %
Input Regulation 3 RiNa 12VSVINSISV, 0°C<S TAS 70°C 0.3 7 % 7
Load Regulation 1 RLD1 1 rﬁAS IL< 50 mA 0.03 0.2 %
Load Regulation 2 RLo2 {1 MAL LS 50 mA, 0°C< TAS 70°C 0.6 %
Temperature Regulation AT 0°C<S TAL 70°C : ' 0.2 1.0 %
f=150Hzto 10kHz, CR=0 74 dB
Ripple Rejection Ratlo R.R.
f =50 Hz to 10 kHz, CR = § uF . 88 dB
Short Ciroult Output Currant | Isc Vo =0, Rsc =100 ' 0 | 70 80 mA
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MB3752
Fig. 2 — MEASUREMENT CIRCUIT
IiN : L
Rsc —_—
VN 12 10 ¢ — Vo
L 11 2 A
- vrR O~ 6 3
. - . m : ) 4 m
5 13 —-”—— 2
e - ’J7 100 pF
D 2VSVosVA  Vosva i, mo BB o b mnria
' ' Aie caier
i) VAaSVo<37V Vo=Va (1+ ) na-m—mz-. Ré = o0, RZZ7 KO
W) Equatlons for measurement items
_ Ri=1.6k Ra=0,IL=0, - )
a) Ia-lw(az___oo'mwmm: .
Cang . VOIS V) < Vo (12 V)
b) RNt = _W x 100 . .
- Votdov)-voprzvy _ .
o) Ana B2 x 100
« Vo {1 mA) - Vo {60 mA)
9 Ruo Vo (1 maA) x 100
o) Isc=lL (AL = 0) .
. Vo (MAX) - Vo (MIN)
v,f) Ara  RLTHYO LN 100
Note: (b} to () ‘ ' ' .

(Vo= 5Vsettlna.R1—15k.QRz o0, Ry=2,15 k), Ré = 5kQ2, RL = 5 k{2}
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TYPICAL CHARACTERISTICS CURVES - 1 58+/1-23

Fig. 3 - INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL . . Fig. 4 - INPUT VOLTAGE vs.
vs, MAXIMUM LOAD CURRENT g . BIAS CURRENT
o 200 - — . 2
E = —|= 4 MB3752C 8
. i
g 160 _ MB37S2M | - R
s ! MB3752PF _ ] B i
g 120 \ 1 2 e il ;
T TA 1 25 °C B - ! . i .
£ \\ g 1|l iﬂ
o
AL\ £ -
(8]
o NN @ Vo = VA :
- N, N < L=0 B!
% 40 \ N &\_‘ m ) :
E ~. \\\; "\: ~i N ) )
3 A= cTHASSES . :
0 10 20 3 40 80 .- 0 10 20 30 40 50
INPUT-TO-OUTPUT VOLTAGE INPUT VOLTAGE VN (V) :
- DIFFERENTIAL VIN - Vo (V) i
- Flg. § - LOAD CURRENT vs, .- Fig. 6 - CURRENT LIMIT i
- LOAD REGULATION . - :
0.1 :
| :
Vo=gv' _ 0
F VN=12V st YR i
~ 0 Asc = 10 () ~ w
g \ \\\ g 0.8
. z 1
-0.1 |—TA=75°C a o
g 2550 0 TA =75 °C ]25°C s
5 [ 0.6 H
pu 2 =
g -0 e - £
g 0 °C —] 3 0.4 E
g -0 w -
ol L
- % 02} vos=sy I 1 :
@ RN =12V i
. -0.4 = [~ Rsc=10Q
0 .20 40 60 80 100 o bl 1 1| i :
LOAD CURRENT IL (mA) o ¢ 20 4 60 80 100 3
S .~ OUTPUT CURRENT I {mA) :
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TYPICAL CHARACTERISTICS CURVES (éonflngea)

Flg. 7 - LOAD CURRENT vs. - - Fig. 8 - JUNCTION TEMPERATURE vs.
LOAD REGULATION CURRENT LIMIT SENSE VOLTAGE
= : o~
— < 0.9
: TA { °C) a2
F — >
: 5 ) 25 °C 4 os
N : | < 4
E 0°Cc | = [ _ 4]
% e Ry . iy U MY § o u\ IscRso=6 Q
3 3 3 ~L
=) 75 °C & N
G  -0.1 o 0.8 \\
E = \\
9: Vo=§V § j [
o ~ ViN=12V £ %5|1scRrsc=10 Q =
- " b4 i
- Rsc =0 ] -
| | © ' Ves
| -0.2 5 o4 L
0 20 40 e 80 100 (3] o 40 80 120 180
LOAD CURRENT I {mA) " JUNCTION TEMPERATURE Ti (°C)
Fig. 9 - INPUT-TO-OUTPUT VOLTAGE Fig. 10 - INPUT-TO-OUTPUT VOLTAGE '
. DIFFERENTIAL vs. LINE REGULATION DIFFERENTIALvS, LOAD REGULATION
: 0.3 0.2
: Vo=5§V' ] : Vozsy ' 1 T
; = RSC = 0 oy ?s"‘_‘zg o -]
: 2 o2 TA=25°C 4] = o1 e —]
: IL=1%mA o L =1mA to §0 mA
N é AVN=3V T & .
' 5 o1 5 o
[N e B [t
3 ” 3 N
3 0 3 -0.1
i} o : Y
' o
N w
£ .01 2 -0.2
* -
-0.2 - -0.3 -
¢ s 15 25 85 45 05 15 25 35 45
INPUT-TO-OUTPUT VOLTAGE INPUT-TO-OUTPUT VOLTAGE
: DIFFERENTIAL VIN - Vo (V) DIFFERENTIAL VIN - Vo (V)
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APPLICATION EXAMPLES . . .

Fig. 11 - BASIC HIGH VOLTAGE REGULATOR Flg. 12 - BASIC LOW VOLTAGE REGULATOR '
VRS Vo< 87V 2VSVo<VR 1
- M
) Vi 4 ' ' T W ' ' i
Rsc : Rsc i
! O—E 12 10 jJVV\F-“——O O—E 12 10 j—'\NV—“—OVO
h 1 .. 2 ; 11 2 : 4
’ — 7 . .8 7 N 7
. . 6 5 13 4 > - ’ ] 5§ 13 4 ’ ] i
ﬁl; 3 nr

Ra : I—II-L——% m3 \ s

" 100 pF p. R3
> RZ . 3
c :
;7‘_ R ; R —L 1000 pF
B Ri+ R2 _ R2
Vo-VR-——-——-Rz Vo--Vﬂ-—————l:““:‘2 :
. BRisRe ' : . _Rish
Ry = R+ 2 for mlnlmumvtemperature drift o R3 = Al & B2 for mlrﬂmum temperature drift ‘
= Fig. 13 - FOLDBACK CURRENT LIMITING REGULATOR
Vo :
Vin . Rsc i
O—E 12 . - 10 Vo ;
11 - . :
3 RA g
7 - . isc K [ :
! 6 5 13 4 3 2 e , "
Re . :
RS - T a :
“e _HBeRsc, . _ ( __a_) A
‘ Vo——-——-,m?-lt. Vsc 1+RA :
. < T :
R2 & ) - :
. . 1000 pF o - :
_ ,j, ;}; , ) |sc-ﬂ-(1+—“—*—) vsek07V |
LSk Vo-YR- Y . . e el VO A e ) :
. - .- .o — g — - H
) ) ST - 80+ s * s i
_BieR i : T - . '
Ra= T for minlmum temperature drift . ] . - RE
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" APPLICATION EXAMPLES (Continued) - S

Flg. 14 - POSITIVE VOLTAGE REGULATOR NPN
TRANSISTOR

. b ‘ Asc Vo
—O

—Vne BitR2
Vo = VR ”

. RieRe '
Ra = Rl Rz for minimum terr}perature drift

Fig. 16 - NEGATIVE VOLTAGE REGULATOR oo

- jvol 295V - -

76413

Ra i 1000 pF R1

Lvin 0 -vo

'."VO=VH'(1+£)
R1

- _Ri*R2 y :
R3 = Ri + o for minimum temperature drift

Flg. 15 - POSITIVE VOLTAGE REGULATOR PNP

TRANSISTOR -
ViN : Rse J
O \ - VW—4+—0 v,
< 11 10
1 16080
12
f 7
. IJT— 8 5 13 4
g R1 ‘—-*VW—‘
Ra
Ra ;; 1000 pF
- Vo=Vae —P2__
VO'VR,' R1 + Rz
R3= A1 e R2 for minlmum temperature drift

- Rt +Ra

Fig. 17 - NEGATIVE VOLTAGE REGULATOR

05 |volgva
Vina O—E 12 s
R 11 R
T - 9. . -4 Rz
i ~ 7 5 13
Raes .
Ra
- 100 pF R1

=ViNt —O0 -Vd

e e e =

VR
= e—— 9,
fVQ 1+ ReiR) VIN2+V02 5V

- BieR2
R1 + R2

for mln!muin temperature drift )
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APPLICATION EXAMPLES (contriey ~ * *

Flg, 18 - NEGATIVE VOLTAGE REQULATOR Flg. 19 - SWITCHING REGULATOR
{CURRENT LIMITING) . -
N 0% [vol s va - - R
Vine ™ p wn |- 1 mH -
| 1 lo, 4 NYY1e-0
. 4 A1 e : Vo
. s 5V, 1A
b 7 5 13 g o bxa 100 A&
M
< l
3 I % Ra L‘l e 510
12 110 5
~ViN® 100 pF -Vo s VWA—4
O—t 0 N
]
v 02 7 - 100 pF
L= ge (Ves% 0.7V, Vo=0) 2.2k 0 =
= —VYR__ 0.1 pF== 5.1k Q
I (1+R2/H1)‘VM+V°ZQ'5V R T )
. B GNDO—o—o O GND
_RieR2 ’
F_b =Rt R for minimum temperature drift .
Fig. 20 DUAL TRACKING REGULATOR ’
(CURRENT LIMITING)
o o " - - Ny o Vot
* Vo1=VR (1 + -2-2‘- Vo12 VR Vit - N L
- ‘ Vo1 + Vo2 2 40 V S
Voz = i3 Vo1 i H 12 1 1o 2 R1
Ra - .
. 0.7 Example for I 2
ILIMAXS, e +15V, +1A -
o 0.6 Rt =82kQ
lLamAx 3 Rs Rz = 7.5k ’}7
Ra = 15k O
R4 = 15k O Ra
Rs = Re = 0.39 {)
R7=2kQ
-Voa
=h2

a-11
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Fig. 21 - POSITIVE FLOATING VOLTAGE REGULATOR Fig. 22 - NEGATIVE FLOATING VOLTAGE REGULATOR

-1000 pE ,
P - ~ViN
Rsc Vo I3 Ras
13 Ln
9 9
- 7
2 - ]
Az$
, 3 5 13
5 6 4
== 1000 pF
Rl L S, S b 1—7|;
Ra 12V
. Vo
. N o y o
RI=Re=33kQ0 ' T . RI=Re=3.3k0
VR . B2-R1 LA ~va. BLtR
Va=VRe 2Rt - - - _7 Vo=Vne 2R1

Fig. 23 - 5 V HIGH CURRENT VOLTAGE REGULATOR

Gn  As-n Rsc

Vine O—
Vi > 12y

ViNg 0*

-
SO

7 8 Rs = 1.5k Q
ol |

l CF = 100 ~ 1000 pF

— Co 210 uF

PM=10QtkQ e ' : 4

As=10Qt0 1000 . - - c e
- Vos( Vas’30.7Vat25°C e

ILMAX = Bsg AVes/ATI = -2 mV/ °C - . e

ViN2 > VOMAX + VCESATOUT + RSC ¢ ILMAX + -:'— - Rg o ILMAX + !'f—”
VeesaTouT : Maximum value between Qi to Gn

Ré : Re-1 = R6-2 ..\su. = RB-n = Rs
Vingp : Maximum ripple amplitude of Vinz
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PACKAGE DIMENSIONS

14-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-14P-M02)

LM

INDEX = 1
N 1244 £.010
ﬁ (6.20 £ 0.25)
~
woex-2 | L4 LI LA LS LA LT
770 * 1008
770 - 012
(w.ss* 329 {0.25 £ 0.05)
| 085 £ .010
7| (215 £0.25)
| A72(4.36)MAX
1020(0.51
00.51) | 118(2.00\MN

+,012
+100 (2,54 60 4 LM
P {0:46 £ 0.08)

(.52% 3%

Dimensions In
Inches (mlllimeters) D140108-3C

4-13
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PACKAGE DIMENSIONS (Continued)

31E D MM 37497k2 uums.a'a'ﬁ"_'ﬁ MEFHI

T-5%-11 -3

14-LEAD CERAMIC (CERDIP) DUAL~IN-LINE PACKAGE
(CASE NO,: DIP-14C-COT1)

ALl O M ey ’ N

- / 0°to 18°

R.025(0.64) (
REF

!

2300(7.62)TYP

D S e I v v e e e
“.760 12928

—
o 1375
+.002 -
- e S
(1:82_910)
| I I 1200(5,08)MAX o
,032 ¢ ,012 134 + 014
" {0.81 i 0.30) (3.40 £ 0.38)
1100 +,010
©.48% 313y (2.64 £0.25)
. 600{15.24) .
P : REF
Dlmensions In _
Inches (miliimetars) D140056-20
4-14
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PACKAGE DIMENSIONS (Continued)

14-LEAD PLASTIC FLAT PACKAGE
" (CASE No.: FPT-14P-MO01)
010 ' -
: : 4002 008 004 2008 0.10%0:30)
~ (o1s*335 ) _ ~* (STAND OFF)
- ,200 £ ,012 :
InEx || E3zesn » 272,012
,307 £ .016 : .
760 0.40) (6.20 £.0.30)
A
Y
HEHHHHH - : ,020 +.008
AN . ¥ 10.50 £0.20)
.050 (1.27, | .018 & .004 : - ;
TP 0.45£0.10) : L~ .006 + . . 3
. e ORI ¥ i
: N C Ty View “Ar L i
. e L ,008 (0.20) R ¢ i
] L \ ¥ 085 (2.16) : ' o ?
T ’ = ' |
) 7,020 (0.50) ) ot
' B X PR ' 007 (0.18 : ‘
. » K « .MAXS ,18)
2027 (0.68)
MAX
Dimansiens In '
Inches {millimeters) . - F140038-2C
!
H
13
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