MB7500

PULSE WIDTH MODULATION CONTROL
CIRCUITS

General Description CBC Microelectronics

. : . . http://www.cbcv.net
The MB7500 incorporates on a single chip all the functions

required in the construction of a pulse-width-modulation
(PWM) control circuit.

The MB7500 consist of 5.0V reference voltage circuit,two
error amplifiers, a pulse-steering control flip-flop, an output
control circuit, a PWM comparator, a dead time comparator
and an oscillator. The precision of voltage reference(Vref) is
improved up to+1% with trimming. This provides a better
output voltage regulation.

The uncommitted output transistors can be configured in
either common-emitter or emitter-follower output topology.
The MB7500 provides for push-pull or single-ended output
operation, which can be selected through the output control
function. The architecture of this device prohibits the
possibility of either output being pulsed twice during
push-pull operation. The operating temperature range is
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Order Information

MB 7500

Circuit Type

MB7500

O

™R
Blank : Tube

Tape/Reel

e 11—l == === =A==

Function Table

Blank: Vref 5.0v Package
M:SOPS8
Blank: Pb Free P:DIP8
G: Halogen Free
Product Part Number Marking ID Packing
No. Package Pb-free Halogen-Free Pb-free Halogen-Free Type
SOP-16 MB7500M MB7500GM MB7500M MB7500GM Tube
MB7500 MB7500MTR MB7500GMTR MB7500M MB7500GM Tape & Reel
DIP-16 MB7500P MB7500GP MB7500P MB7500GP Tube
Function Block Diagram
Ouiput CTRL
see Function Table
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Input to Output Control Output Function
V=GND Single-ended or Parallel Output
Vi=VRer Normal Push-Pull Operation
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MB7500

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voltage Vee 40 Vv
Amplifier Input Voltage Vi -0.3 to V¢ct0.3 v
Collector Output Voltage Vo 40 \Y%
Collector Output Current Io 250 mA
Package Thermal Impedance 01 M Package 3 cw
P Package 67
Lead Temperature 1.6mm from case for 10 seconds 260 T
Storage Temperature Range Tsto -65 to 150 T
ESD Rating (Machine Model) 200
Recommended Operating Conditions
Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage Vee 7.0 15 36 A%
Collector Output Voltage Ve, Ve 30 36 A%
Collector Output Current (Each Transistor) Iei, Ieo 200 mA
Amplifier Input Voltage Vin 0.3 Vee-2.0 A%
Current Into FEEDBACK Terminal Iig 0.3 mA
Reference Output Current Ier 10 mA
Timing Resistor Rt 1.8 30 500 KQ
Timing Capacitor Cr 0.00047 0.001 10 uF
Oscillator Frequency fosc 1.0 40 200 KHz
PWM Input Voltage (Pin3, 4, 13) 0.3 53 A%
Operating Free-Air Temperature T -40 85 C
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MB7500

Electrical Characteristics
(Vec=20V, f=10KHz, Ta= +25°C, unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
REFERENCE SECTION
Reference Output Voltage Irgr=1mA 4.95 | 5.00 | 5.05
for MB7500 Ve lmA, Ta—20—85C | 490 | 50 | 51 |
Line Regulation Rine V=7V to 36V 2.0 25 mV
Load Regulation Rioap Irer=1mA to 10mA 1.0 15 mV
Short Circuit Output Current Isc Vrer=0V 10 35 50 mA
OSCILLATIOR SECTION
C1=0.001uF, Rr=30K 40
Oscillation Frequency fosc C1=0.001uF, R1=12K 9.2 10 10.8 | kHZ
COMERTE 0| |
Frequency Change with Temperature | Af/AT CT?;B_I; (}:’NI;TSZCHK 1 %
DEAD TIME CONTROL SECTION
Input Bias Current Igias V=15V, 0V<sV,=5.25V -2.0 -10 uA
Maximum Duty Cycle Dmax) VC%:irllf;/:’\\;l::OV 45 %
Input Threshold Voltage Vitu Zero Duty Cycle 3.0 33 A\
ERROR AMP SECTION
Input Offset Voltage Vio V3=2.5V 2.0 10 mV
Input Offset Current Iio V3=2.5V 25 250 nA
Input Bias Current Igias V3=2.5V 0.2 1.0 uA
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Electrical Characteristics (Cont’d)

MB7500

(Vcc=20V, f=10KHz, Ta= +25°C, unless otherwise specified)

Common Mode Input Voltage Veum TVEV <36V -0.3 Vee A%
Open-Loop Voltage Gain Gvo 0.5V<V3<3.5V 70 95 dB
Unit-Gain Bandwidth BW 650 KZH
Common-Mode Rejection Ratio CMRR 65 80 dB
Output Sink Current (Feedback) e | PTam Y 0 | 0 mA
Output Source Current (Feedback) IsourcE VID:&;LI?];\(; SV, 2 mA
PWM COMPARATOR SECTION

Input Threshold Voltage Virn Zero Duty Cycle 4 4.5 A"
Input Sink Current Ik V3=0.7V 0.3 0.7 mA
OUTPUT SECTION

Output Saturqtion Voltage VEsa V=0V, [c=200mA 11 13
Common Emltj[er T v
Dutput Saturation Voliage VCTC:SA Vee=15V, Ig=-200mA 15 | 25
Collector Off-State Current Icorr) Vec=36V, V=36V 2 100 A
Emitter Off-State Current IeoFr) Vcec=V=36V, V=0V -100
TOTAL DEVICE

Supply Current ICC Pin6=Vggf, Vcc=15V 6 10 mA
OUTPUT SWITCHING

CHARACTERISTIC

E;Zinﬁ?s Emitter, Emitter Follower) R 1001 200 | ns
Fall Time t 25 100 ns

(Common Emitter, Emitter Follower)
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MB7500

Parameter Measurement information
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Figure 2 Operational Test Circuit and Waveforms
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MB7500

. + Amplifier Under Test
i
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Figure 3 Error Amplifier Characteristics
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MB7500

Typical Performance Characteristics

I
o
N Y =30
100k ™ co T
Ty | =31
P \\ ——
R ~ -
== N
& ~N
[ )
o N
= K
g N N 0.001pF
- M My
N, M,
= 10k - LY
=2 = .y
A= \\- = 001F \\
O S .
3 N AN
- NEX: NG N
— 5\ '\\\
K
N \\ \\\
Iy
1k AN
1k 10k 100k 1M

RT - Timing Resistance ()

Figure 6 Oscillator Frequency vs. RT and

100 i
a0 [, R L —

A =3
80 \ o

N T=25°C

70 LN

50 M

40 \
20 \

<
10 AN

: AN

1 10 100 1k 10k 100k 1hd

Yoltage Gain (dB)

Freguency (Hz)

Figure 7 Error Amplifier Small-Signal Voltage Gain vs. Frequency
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MB7500

Typical Applications
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Figure 8 Pulse Width Modulated Step-Down Converter
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MB7500

Mechanical Dimensions
SOIC-16 Unit: mm(inch)
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MB7500

Mechanical Dimensions (Continued)

DIP-16 Unit: mmi{inch)
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MB7500

IMPORTANT NOTICE

CBC Microelectronics Co.LTD reserves the right to make changes without further notice to any products
or specifications herein. CBC Microelectronics Co;LTD does not assume any responsibility for use of any
its products for any particular purpose, nor does CBC Microelectronics Co,LTD assume any liability
arising out of the application or use of any its products or circuits. CBC Microelectronics Co;LTD does not
convey any license under its patent rights or other rights nor the rights of athers.
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