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DESCRIPTION

The MB3T58 and MBITED are
complete pulse-widih modulation
contrel systems on a single mo-
nolithic chip. Both circuils pro-
vide an internal 5.00V reference,
two or-connected amplifiers, ex-
tamally timed for synchronized)
osclllator and control ramp gen-
erator. Both circuits provide for
aithar push-pull or single-anded
mode of operation with external
contrel of dead-band. The
MB3Te0 additionally provides
steering control and an on-chip
39V zener diode.

Tha two NPN output transistors
have uncommitied amitters and
collectors that can be used o
aither sink or source up to 200mA
aach.

FEATURES

Complete pulse-width-

modulation system with power

control circuit.

« Either push-pull or single- |
ended mode of operation |

* On chip voltage reference

* Uncommitied cutput drivers

+ Master or slave oscillator

control

+ Adjustable dead-band

* Dual srror amplifiers

+ Extermnally controlled output
steering (MB3T80 only)

+ 39V Zener (MB3ITE0 only)

* Compatible with
TL4G4 & TL4GS
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MB3759/MBITED
ABSOLUTE MAXIMUM RATINGS
ftem Symbol Valus Unit
Supply Voltage Voo 41 v
Caollector Output Voltage VcE 41 v
Callactor Output Currant lcg 250 mA
Amplifier Input Voltage Vin Voo +03 v
Continuous Plastic Po 800 (Ty = 25%C) i
Total Dissipation GCaramic 800 Ty = BO'C)
Storage Temperatures TsTa =55 ~ +150 "G
Operating Tempearature Top =20 to +85 *C
RECOMMENDED OFPERATING CONDITIONS
Itam Symbol Min Typ Max Uit
Supply Voltage Voo 7 15 40 v
Collactor Output Voltage Vg - — 32 v
Collector Quiput Current (sach transistor) (=3 5 100 200 ma,
Amplifier Inpul Veltage Vin -0.3 — Vg -2 ]
Current into Feedback Tarminal Iy g, - - 0.3 mA
Reference Saction Qutput Current IREF - 5 10 mA
Tirming resistor Ry 1.8 a0 500 K
Timing capaciior Cr 470 1000 1x106 pF
Oaclllator frequency Toms 1 40 300 kHz
Operating temperatura Top =20 25 BS C
ELECTRICAL CHARACTERISTICS (Ta = 25°C unlass otherwise spacified)
Reterence Section
It Symibal Tast Conditions Min Typ Max Unit
QOutput Voltage VREF o = 1 mA 475 50 5.25 v
Input regulation ﬂ'VFI[I.INE:I Voo = TV to 40V -— 2 25 my
Quiput regulaticn SVRLDADY lrer = 1mA to 10maA — =1 =15 mY
Output Voltage change with temperature = Ta =—20to B5 — =200 | 2780 | gWI°C
Short clrcult output currant |REF¢3_Q_|, Vper =0, Ty =25°C 16 40 - A
Oscillator Section
Item Symbal Test Conditions Min Typ Max | Unit
Frequency Tosc T = GT = 1 G a0 a4 | RHz
Standard deviation of frequency Ry = 30 K, Gy = 1000pt - =3 — B
Frequency change with vollage Yoo =TV to 40V — =01 %
Frequency change with lemperature Ty = —20 1085 — +0.01 | £0,03 | %/*C
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MB3I759/MBA3760
| Dead Time Control Section
5 ltem Symbol | Test Conditions Min Tve Max Unit
Input blas currant I 0= V) = 6525V - =2 =10 A
Maximum duty cycle sach cutput Vi=a0 40 45 - L]
Input izarcu duty eycla Voo - = a0 a3 v
threshold
vollage | Maximum duty eyele Vi - 0 = 2
Emror-Amplifier Section
Item Symbal Test Conditions Min Typ Max Uit
Inpul olisel vollage Vio Youpin 3y = 2.5V — 2 =10 my
Input offset currant hao Voipingy = 25V - =25 | £250 né |
Tnput blas currant y Voipin 3) = 25V = =0z [ -10 WA, |
Commeon mode inpul vollage range Vou TV =vVoo s d40W | —03loVgg-2 | — v |
Open-loop vallage amplification Ay 05V = Vg = 3.5V 70 a5 - dB8 |
Comman-mode rejection ratic CumAR Voo = 40V 65 &0 — dB |
Dufput Sink -EV= Vg = =15mV 0.3 0.7 = ma
current ™ anirce 15mV = Vip = 6V =2 =10 - ma
5
Output Section
ltem Symbol Test Conditions: Min Typ Max Unit
Collector off-state curreni Izo Ve = 40V Ve = 40V — — 100 i
Ermitter off-alate current Voo =Vo=dlV.Vg =10 - - =100 why
Collector
Emitter common amittar VEaTIC) Vg = 0, g = 200mA - 1.1 1.3 v
Saturation
Voltage amitter fallower VEAT (B Vo = 15Y, Ig = — 200mA — 1.5 2.5 v
Output control Input current Vi = VRer - 13 35 mA
PWM Comparator Section
Itam Symbol Test Conditions Min Typ Max Unit
Input threshold vollage VTH Zero duty cycle — 4 4.5 v
Input sink current (Pin ) Voipin 3) = 0.7V 0.3 0.7 - A,
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MB3759/MB3760
Total Device
Item Symbal Teat Conditions Typ | Max | Unit
Standby supply current lcoco Veltage al Pin 8 = Vier, All Othar Inputs and outputs are T 12 | mA
open, Voo = 15V —
Average supply currant e Voltage al Pin 4 = 2V, see test circuit B ma
MB3760 Only
Item Symbel Test Conditions Min Typ Max Unit
Steering control Input currant Vi o= D4V — — — 200 wh
'i"| = 24V —_— — 400 A
Zenar-diode breakdown voltage Wz Voo = 41V, 1z = 1mA — ] — v
Zener-diode sink currant Iz Vipin 15 = W - [ ol = mA
SWITCHING CHARACTERISTICS
Itam Symbol Test Conditions Min Typ Max Uit
Common
Quiput woltage rise time | Emittar t; Ry = &80 — 100 200 ns
Configuration
Output woltage fall time ty R, = &80 — 25 100 ns
Emittar
Output vellage rise time | Follower t; A, = 830 - 100 200 ng
Canfiguration
Quitput woltage fall time ty AL = 680 — 40 100 ns
TEST CIRCUIT VOLTAGE WAVEFORMS
g = 1
o
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MB3759/'MB3TE0
OSCILLATOR FREQUENCY
Ry : KO
tosc = i 12 c: : WF
TG foge! KMz
FUNCTION TABLE
Input
Output Steering Output
Control Control Funetion
Mode) (MB3760 Only)
GMD Opan Single-ended or parallel cutput
VREF Opan Push-pull operation
~ Vner Vi < 0.4V PWM Cutput at Output |
VREE ¥y > 24V PWM Output at Outpul 2

TYPICAL CHARACTERISTICS (Ta = 25°C unless oiherwise specified)

REFEREMCE VOLTAGE
Vi
AMBIENT TEMPERATURE

REFERENCE VOLTAGE
VB,
SUPPLY VOLTAGE

=
&

o
REFEREMCE VOLTAGE CHAMGE & Vaer(mV)

:

REFEREMCE VOLTAGE CHAMGE (mV)
=
1

z
w
2
E & VREF
3 | ] e * s
H | Voo = 18
s | o= 1ma lg = 1 mA
wa | - -8
i | =20 .
=R T i =
o I -30 L |
10 0 30 40 -26 o 25 50 ™ 100
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE ("C)
OSCILLATOR FREQUENCY DEAD TIME CONTROL
l 5 % g | |
g S00K - Voo = 15V _ |
| 1 u ——1-— —t -l- -
5 200k = ! E‘ ':H:n
| == ] ] mc |
E1M_ S\ NET = 4ropt 3" ?‘x"m"| |
W 50K 5 1 Cy = 1000pF |
£ = | 5 g0 |_Fr=gokn
£ 0K S
o 1000pF ™~ z |
j L 1 P F W[ J
= | R
§ =CSUmNTIN : |
0.01.F W0 !
LI T N | P | Fid
e 7 B “ =5
2K 5K 10K 208 S0K 100K 200K S00K 1] 1 2 a
TIMING RESISTANCE (0] DEAD TIME CONTROL VOLTAGE (V)

Datasheet Rev. 1.3 — 04/19 — data without warranty / liability




Fujitsu Integrated Circuit MB3760 Datasheet

MB3I759/MB3T60 |
COLLECTOR SATURATION
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MB3759/MB3ITE0
TYPICAL APPLICATION
(1) CHOPPER ""'uut ADJUST
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(2) OPERATING FROM AC LINE
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