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FUJITSU VOLTAGE MB3752

REGULATOR
MM HIERTXR

VOLTAGE REGULATOR

The Fujitsu MB3752 is a monolithic voltage regulator IC. It contains a temperature
compensated reference voltage circuit, a surge protected error amplifier and high
current protected circuit.

February 1988
Edition 1.0

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

PLASTIC PACKAGE

Constant current limiting or foldback current limiting is selected by selection of external DIP-14P-M02

components.

It Is suitable both industrial and consumer voitage regulator system.

The high performance makes a lot of application and enables operatlon with varlous
functions,

# High Load Regulation: 0.03 % (1 mA < IL < 50 mA)

e Wide Input Voltage Range: 40 V max. CERS,'\Q%ZC‘&'?AGE
¢ Wide Output Voltage Range: 2 Vto 37 V .

e Compatible with Fairchild pA723
o Packages

— 14-pin plastic DIP package (Suffix: -P)

— 14-pin ceramic DIP package (Sufflx: -Z} PLASTIC PACKAGE

FPT-14P-MO1
— 14-pin plastic Flat package {Suffix: -PF)

PIN ASSIGNMENT

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

Ratin Symbol Value Unit b
ating ymbol
Ceramic | Plastic Flat Nc 1 4] NC
Storage Temperature TstG | -65-~ +150 | -55 - +125| -55 - +125| °C cL[7] 3] FC
3 12} v
Operating Temperature TA -55 - +125| -20 - 475 | -20 - 475 °C cs C :l !
-IN[+] [11] ve
Power Disslpation Po 1000 800 620 * mw
s N[E] %] vo
Output Current [ 150 150 150 mA va Lﬁ—_ E vz
. Zener Current 1z 25 25 25 mA vee [7_] E NC
Current from VREF IR 15 15 15 mA
Input Voltage VIN 40 40 40 \"
NOTE: FLAT package is mounted on the epoxy board. (4cm x 4cm x 1.5mm)
Parmanent device damage may occur if the above Absolute Maximum This device contains circuitry to protect the
Ratings are exceeded. Functional operation should be restricted to the inputs against damage d“‘““ fo Jigh static
conditions as detailed in the operational sections of this data sheet. Exposure e ot ool w"mimm:’"b.“"".'m o
to absolute maximum rating conditions for extended periods may affect avoid application of any voltage higher than
device rellability. rr:axlmum rated voltages to this high impedance
clreult.

Copyright ©1988 by FUNTSU UMITED and Fujitsu Microelactronics, Inc.
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Fig. 1 — MB3752 EQUIVALENT CIRCUIT
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Parameter Symbol Value Unit
Input Voltage ViN 9.5 to 40 v
Load Current I 1 ta 50 mA
Qperating Temperature TA -20 to 75 °C
(VIN=12V,IL=1mA, RsC =0, VO =5V, TA = 25°C)
P Value
'arameter Symbol Condition Min Tvp Max Unit
Input Voltage VIN 9.5 40 \"
Qutput Voltage Vo 2.0 37 v
input-to-output Voltage
Differentlal ViN-Vo 3.0 38 v
Bias Current It L=0,VIN=30V 4.0 mA
Reference Voltage VR 6.80 7.15 7.50 v
Input Regulation 1 RNt 12VESVNELSISV 0.01 0.1 %
Input Regulation 2 Rinz 12VSVINS40 V 0.1 0.5 %
Input Regulation 3 RiNa 12VSVINSI5V,0°C< TAL 70°C 0.3 %
Load Regulation 1 ALD1 1TmMAS IL<50mA 0.08 0.2 %
Load Regulation 2 RLD2 1TMAS LS50 mA, 0°C< TA<L 70°C 0.6 %
Temperature Regulation RT 0°C < TA< 70°C 0.2 1.0 %
f=50Hzto 10kHz, CR=0 74 dB
Ripple Rejection Ratlo R.A.
f =50 Hz to 10 kHz, CR = 5 puF 86 d8
Short Circuit Output Current | Isc Vo=0,Rsc =100 60 70 a0 mA
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Fig. 2 — MEASUREMENT CIRCUIT
IiN Rsc L
VIN I & 12 10 E—
L- 1 2
va O— 6 3
Ra 4
5 13 ——”'——
R4 100 pF
R4 A3 « Re .
< < = —_ = —_— = *
I} 2V<Vos<va Vo = VR R+ P’ R1 Ro+ Re R2 = 00, R3 + Re %7 ki)
A1 Ri= A2 .
i) VREVO<37V Vo=Vr (1+ 2 , Ra'R1+Fb . Pa=00, R2E 7K

il) Equations for measurement Items

_ Ri=15k Ra=0, IL=0,

2) B =iN R2=oo,Fl4=oo,RL=oo)

b) ANt = Vo (15V) - vo (12 V) X 100
Vo {12 V)

o) Rng = YOUOV) -Voqizv) 00
Vo (12 v)

d) R = Vo {1 mA} - Vp (50 mA) % 100

Vo {1 mA})
e) Isc=1IL {RL =0)
f) Rro  YOIMAX) -vo (MIN) oo

Vo (25 °C)

Note: (b) to (f)
{Vo = 5§ V setting, R1=1.5k(}, R2 = 00, R3 = 2.15 k{}, Ra = 5 k), RL = 5 k{})
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TYPICAL CHARACTERISTICS CURVES

Fig. 3 - INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL Fig. 4 - INPUT VOLTAGE vs.
vs. MAXIMUM LOAD CURRENT BIAS CURRENT
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INPUT-TO-OUTPUT VOLTAGE INPUT VOLTAGE VIN (V)
DIFFERENTIAL VIN - VO (V)
Fig. 5 - LOAD CURRENT vs. Fig. 6 - CURRENT LIMIT
LOAD REGULATION
01 T T 1
Vo=5V 1o
=z VIN= 12V s RYR
- 1} Rsc = 10 O — w
g N [V}
T N <« 0.8
z AW 5
5 -01}-Ta=75°C ° | 25°¢]
= 25°C 1% TA =75 °C
< 0.6
3 5
o] -0.2 &
w =)
o 0°C — D 0.4
o w
§ o2 2 T
- % 02 Lvo=5vV
a RN =12 V
-0.4 [i4 - Rsc = 10 Q)
0 20 40 60 80 100 N I
LOAD CURRENT i [mA) 0 20 40 60 80 100
OUTPUT CURRENT 1L (mA}
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TYPICAL CHARACTERISTICS CURVES (continued)

Fig. 7 - LOAD CURRENT vs. Fig. 8 - JUNCTION TEMPERATURE vs.
LOAD REGULATION CURRENT LIMIT SENSE VOLTAGE
s
T T -~ a.9
Ta ( °C) 4
— — >
*® LWL
z 0 Ts °c § 0.8
o) o
& 0°C | = _ 4 |
s ER —~— 3 N IscRsc=5
o] == > o7
S Y [ — % \\
5 75 °C 5 .
[0} -0.1 n 0.6 \\
uw § [t N
o) =
= — [r—
§ —mjzvv r O95FiscRsc=10 O =
|- Rsc =0 E l | i | ves
-0.2 I l g 0.4 I ] 1
0 20 40 60 80 100 Q 0 40 80 120 160
LOAD CURRENT iL (mA) JUNCTION TEMPERATURE T1 (°C)
Fig. 9 - INPUT-TO-OUTPUT VOLTAGE Fig. 10 - INPUT-TO-OUTPUT VOLTAGE
DIFFERENTIAL vs. LINE REGULATION DIFFERENTIALvs. LOAD REGULATION
0.3 171 0.2 Tolsl T
vo=5v | | o= 1
= Rsc = 0 7 $S°_=zg o
£ o2 Ta =25 °C 4—] = 01 o1 A 2o 50 mA =
4 IL=1mA E L =1mA to m.
o AVN =3V T [
5 0. 5 o
E = _a
; 4 g iy
0 =
8 8 0.1 N
o -4
Y 2
= -0.1 -0.2
5 g
-0.2 -0.3
0 5 15 25 35 45 0 5 15 25 35 45
INPUT-TO-OUTPUT VOLTAGE INPUT-TO~QUTPUT VOLTAGE
DIFFERENTIAL VIN - VO (V) DIFFERENTIAL VIN - VO (V)
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APPLICATION EXAMPLES

Fig. 11 - BASIC HIGH VOLTAGE REGULATOR Fig. 12 - BASIC LOW VOLTAGE REGULATOR
VA< Vo< 37TV 2V<Vo<Vr

VN Rsc Vin Rsc
O_E 12 10 j—'VVv—Ab——O O_E 12 10 j"\’\/\r-“—'o Vo

1 2 1" 2

7 3 7 3

6 5 13 4 > 6 5 13 4
?J; R1 ’J;
R3 [—| Ri 44
100 pF
P R2
CR

9; Rz CF‘;';};I; 1000 pF

_ R+ R2 _ . R2
Vo-Vl:a-—Rz Vo = VR TirRz
_RieR . RieR2
Ra = T Re TRe for minimum temperature drift Ra = ___Fh TRz for minimum temperature drift

Fig. 13 - FOLDBACK CURRENT LIMITING REGULATOR

Vo
]
]
VIN Rsc |
O—E 12 10 \- O Vo |l
)
" R | I i
7 sc K L
! 6 5 13 4 3 2 3
Ra ?
Rt
BB « Rsc ( RB )
Vo=——"—«lL-Vsc{1+—
° R *Ra
R2
1000 pF Vo Ra
9; Is¢ = —-(1 —),VSc'=o.7V
Rsc * Ra *
L<K Vo=vas —2_
Rt + R2 i i Vo RA
= IsC . —
K=lscs Rsc Re
__RieR2
Ra = i1 Re R2 for minlmum temperature drift
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APPLICATION EXAMPLES (continueq)

Flg. 14 - POSITIVE VOLTAGE REGULATOR NPN

Fig. 16 - NEGATIVE VOLTAGE REGULATOR

Wol > 95V
12
! E 11 Fe

Rea % [
R3 i 1000 pF R1

Rz
VO=VR°(1 —)
+R1

_RieR
Rs = R1+ F2 for minimum temperature drift

TRANSISTOR TRANSISTOR
VIN
Rsc Vo o TS A‘?\S}%_.-._o vd
O—
VIN "
12 4 10
10 100 O}

1 2 12 2

7 3 7 3

6 5 13 4 > 6 5 13 4

% R1
L\N\J l—” . R1 I—W\«—
B3 100pF R
R2
000
Ro —mr 1 pF
_ ., B+ R _
Vo = VR _Rz Vo =VR TPz

_Rt=R2 _RieR2
"R+ Ra for minimum temperature drift "R Re for minimum temperature drift

-VIN *+—O -Vo

Fig. 15 - POSITIVE VOLTAGE REGULATOR PNP

Fig. 17 - NEGATIVE VOLTAGE REGULATOR

0< lVo| < VR

Ving O_E 12 5
1

9 4 R2
7 5 13
Res
~
100 pF R1
-ViN1 —O -Vo

VR
Vo= ———  ViIn2+ Vo295V
{1+ Re/R1) *
Re=-B1oR2 o nimum temperature drift
R1 + Rz
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APPLICATION EXAMPLES (continued)

Flg. 18 - NEGATIVE VOLTAGE REGULATOR
{CURRENT LIMITING)

Fig. 19 - SWITCHING REGULATOR

o< lvol < vm
Ving 12 [ VIN 1 mH
1 o * -0
4 R1 Vo
9 (5V.1A
7 § 13 > "o % 0 100 )
Ro * 510
12 1110 5
—ViN3 100 pF -Vo 2 VA—4
\ —O 5
6 11
1®Q 7 4
ILeYE8 (ves% 0.7V, Vo=0) ey 1100 uF
Rsc * ' .
L= —Y0 vz + Vo> 9.5V 0.1 uF 5.1k 0
(1 + Ra/R1) = T
GNDO O GND

__RieR
R3 = R R for minimum temperature drift

Fig. 20 DUAL TRACKING REGULATOR
(CURRENT LIMITING)

Vor ( R1 ) vint O < \ - o] 'V‘“
01 =VR {1+ — Vo1 2 VR L1
Rz
Vo1 + Vo2 240 V ‘ 12 11 10
Voz:% Vo1 2 R1
L. :
Limax s 97 Example for 5 4
* Rs 415V, 1A 7 13
L Rz
Izvax g 28 R1=8.2kQ T il
*Rs Rz = 7.5k 0} GNDO * . };7
Ra = 15k Q | —1 ,
R4 = 15k () 0 1 R
Rs = Re¢ = 0.39 () 5
R7 =2k ) y
7
R7 Rs

1000pF
Re -Vod

-h2

-ViN2
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APPLICA.HON EXAMPLES (Continued)

Fig. 21 - POSITIVE FLOATING VOLTAGE REGULATOR Fig. 22 - NEGATIVE FLOATING VOLTAGE REGULATOR
1000 pF
-VIN
Rsc Vo — Res
VIN Rz O l
12 13 s " 9|
1 —17
2 Rz
BV 3 5 6 4 13
7 5 6 4
R3 1000 pF
Rz R1 | R4 R2g R ;L
R3 2V R4
2 -Yo
. . O
R3 = R4 = 3.3k ) R3 = R4 =3.3k O
Rz - R1 R1 + R2
VO = VR + ——— = _
2R1 Vo=VR: =&
Fig. 23 - § V HIGH CURRENT VOLTAGE REGULATOR
Qn  Ré-n Rsc
ViN2 O— ’ \[—wv——«—'vw-o—o Vo
ViNt > 12V : o Pe-t
' b
VINT O— *>—9 ]
[ 1 Rs
12 1
10
2
R1=1.5kQ : o
5 7 13 R3 = 1.5k {)
VR=1k( S ¢ I Fo == Coz10pF
4 l CF = 100 ~ 1000 pF
Chr=0.1-
R = 4.3k ) 10/'”:]7
R4 =100 {} to 1k ) Ib
Rs =10 {) to 100 Q)
ves Ves; 0.7 V at 25 °C
Max = Bee \ Aves/ATi = -2 mvs °C
VINZ>VOMAX+VCESATOUT+RSC¢ILMAX+1T —RG-ILMAXOA’Y%
VCESATOUT : Maximum value between Q1 to Qn
Re : Re-1 = Re-2 ...... = Ré-n =
VIN2P : Maximum ripple amplitude of ViN2
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PACKAGE DIMENSIONS

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

INDEX - 1 T
\+ .244 3 .010
(6.20 £ 0.26)

A 1

vox-2 | LI LILJLI LITIT]
770 * 308
770 - o2
(19551329, {0.25 £ 0.05)
.085 3 .010
2.15 £ 0.25)
\ | 172(4.36)MAX
3
-020(0.61) | ,118(3.00)MIN
MIN
100 .54 o022 _.”.M
TvF (1.527 3%, 0.46 £ 0.08)
Dimensions In
inches {millimeters) D140105-3C
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PACKAGE DIMENSIONS (Continued)

14-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE

(CASE NO.:

fl_li_ll_ll_ll_ll_ll_'l

DIP-14C-CO1)

\

/0°|o 18°

R.026(0.64)
REF

r

’

.300(7.62)TYP

G2t 3%,

248 ¥ 012 an? -3
+0.36
(swig?ga 7.907 g'3)
)\ S 1
LI T T C T C T JTC T L0
780 *-028 -
—
(990 * 371,
060 + -002
. I o4 094(2.39)

-

0.46_ 5'ng)

+013

.600(15.24)

Dimensions in
inches (millimeters)

REF

.032(0.81) | . .
I TYP {2.54 £ 0.25)

=

. . .134 1+ .014
{0.81 1 0.30) (3.40 1 0.36)

100 £ .010

+0.10
(.25 *3-09)

D140055-2C
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PACKAGE DIMENSIONS (Continued)

14-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-14P-M01)

+.010
. o 8 0102830,
+0.25 {STAND OFF)

(0151958 )

HHHHHHH—_‘FT

.208 t .0D12
INDEX (5.30 + 0.30)

.307 £ .016
(7.80 £ 0.40)

__i \‘—F‘
H H H E H H H A‘\_, ‘(g.zgoifg‘.)gﬂ)
.050 (1.27) |“| 'l « 218+ 004

TYP {0.45 £ 0.10)

—~—»i|e— 006 + .002 y 1+ 0.05
=001 018 _¢lg3)

272 + .012
(6.90 + 0.30)

View “A”

008 (0.20)

/ \_L 085 (2.15)
MAX
uinininlninlalw 3 .
] N 7,020 (0.50)
.03% + .008
{0.80 £ 0.20) ] l-007 (0.18)

MAX

‘ 027 (0.68)

MAX

Dimensions in
Inches (millimeters) F140038-2C
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