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Precision SWITCHMODE™
Pulse Width Modulator
Control Circuit

The MC34080A is a low cost fixed frequency, pulse width modulation
control circuit designed primarily for single—ended SWITCHMODE power
supply control.

The MC34060A is specified over the commercial operating temperature
range of 0° to +70°C, and the MC33060A is specified over an automotive
temperature range of —40° to +85°C.

® Complete Pulse Width Modulation Control Circuitry

On—Chip Oscillator with Master or Slave Operation

On—Chip Error Amplifiers

On—Chip 5.0 V Reference, 1.5% Accuracy

Adjustable Dead-Time Control

Uncommitted Qutput Transistor Rated to 200 mA Source or Sink
Undervoltage Lockout

PIN CONNECTIONS
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MC34060A MC33060A

MAXIMUM RATINGS (Full operating ambient temperature range applies, unless otherwise

noted.)
Rating Symbol Value Unit
Power Supply Voltage Voo 42 v
Collector Output Voltage Ve 42 v
Callector Output Current (Note 1) Ic 500 mA
Amplifier Input Voltage Range Vin —0.3to+42 \
Power Dissipation @ Tp <45°C Pp 1000 mw
Operating Junction Temperature Ty 125 °c
Storage Temperature Range Tstg —55to+125 °c
Operating Ambient Temperature Range Ta °C
For MC34060A Oto+70
For MC33060A —40 to +85
NOTES: 1. Maximum thermal limits must be observed.
THERMAL CHARACTERISTICS
P Suffix | D Suffix
Characteristics Symbol | Package | Package | Unit
Thermal Resistance, Junction—to—Ambient RgJa 80 120 CAW
Derating Ambient Temperature Ta 45 45 °C
RECOMMENDED OPERATING CONDITIONS
Condition/Value Symbol Min Typ Max Unit
Power Supply Voltage Veo 70 15 40 v
Callector Output Voltage Ve - 30 40 \'
Collector Output Current Ic - - 200 mA
Amplifier Input Voltage Vin -0.3 - Voo -2 i
Current Into Feedback Terminal Iy - - 03 mA
Reference Output Current Iref - - 10 mA
Timing Resistor RT 1.8 47 500 kQ
Timing Capacitor Ct 0.00047 0.001 10 uF
Oscillator Frequency fosc 1.0 25 200 kHz
PWM Input Voltage (Pins 3 and 4) — —0.3 — 53 A

ELECTRICAL CHARACTERISTICS (Vi = 15V, C1 = 0.01 uF, Ry = 12 kQ, unless otherwise noted. For typical values T = 25°C,

for min/max values Tp is the aperating ambient temperature range that applies, unless otherwise noted.)

Characteristics Symbol Min Typ Max | Unit
REFERENCE SECTION
Reference Voltage (Ig = 1.0 mA, Tp 25°C) Vref 4925 50 5075 v
Ta = Tiow t0 Thigh — MC34060A 49 - 5.1
— MC33060A 4.85 - 5.1
Line Regulation Redjine - 20 25 my
Voo =7.0V 1040V, 1p = 10 mA))
Load Regulation Regjgad - 20 15 mV
(lo=1.0mAto 10 mA)
Sheort Circuit Output Current Isc 15 35 75 mA
(Vref=0V)
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ELECTRICAL CHARACTERISTICS (Ve = 15V, C1 = 0.01 uF, Ry = 12 kQ, unless otherwise noted. For typical values Ta = 25°C,

for min/max values T is the operating ambient temperature range that applies, unless otherwise noted.)

Characteristics | Symbol | Min Typ Max | Unit |
OUTPUT SECTION

Collector Off-State Current Ic(off) - 20 100 A
(Moo =40V, Ve =40V)

Emitter Off-State Current IE(off) - - —100 A
Ve =40V, VCE=40V,VE=0V)

Collector—Emitter Saturation Voltage (Note 2) Vsat(C) - 11 1.5 v
Common—Emitter

(VE=0V, Ic =200 mA)
Emitter—Follower Vsat(E) - 1.5 25
(Ve =15V, Ig =200 mA)

Output Voltage Rise Time (Ta = 25°C) I's ns
Common—Emitter (See Figure 12) — 100 200
Emitter—Follower (See Figure 13) — 100 200

Output Voltage Fall Time (Tp = 25°C) tr ns
Common—Emitter (See Figure 12 — 40 100
Emitter—Follower (See Figure 13) — 40 100

ERROR AMPLIFIER SECTION

Input Offset Voltage NiTe) - 20 10 mvy
(Vo[pin 31 =25 V)

Input Offset Current o - 5.0 250 nA
(Verpin 31= 2.5 V)

Input Bias current B - -0.1 —2.0 nA
(VO[Pin 3] =23 V)

Input Common Mode Voltage Range VIcR Oto - - A
Voo =40V) Vee 20

Inverting Input Voltage Range VIR(INV) —03to - - v

Voc—2.0

Open-Loop Voltage Gain AvoL 70 95 - dB
(AVp=3.0V, V=05Vt 35V, R =20kQ)

Unity—Gain Crossover Frequency e — 600 - kHz
(Vo=05Vto35V R =20kQ)

Phase Margin at Unity—Gain Om — 65 - deg.
(Vo=05Vto35V, R =2.0kQ)

Common Mode Rejection Ratio CMRR 65 90 - dB
Ve =40V, Vip =0V o 38 V)

Power Supply Rejection Ratio PSRR — 100 - dB
(AVee =33V, Vo =25V, R =2.0kQ)

Output Sink Current lo— 0.3 0.7 - mA
(Vo[pin31=07V)

Output Source Current lo+ 2.0 -4.0 - mA
(Vo[pin 31 =35 V)

NOTES: 2. Low duty cycle technigues are used during test to maintain junction temperature as close to ambient temperatures as possible.

Tiow = —40°C for MC33060A Thigh = +85°C for MC33060A
= 0°C for MC34060A = +70°Cor MC34060A
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ELECTRICAL CHARACTERISTICS (vVcc =15V, CT = 0.01 uF, RT = 12 kQ, unless otherwise noted. For typical values Ta = 25°C,

for min/max values Tpa is the operating ambient temperature range that applies, unless otherwise noted.)

N-1

Characteristics | Symbol | Min Typ Max | Unit |
PWM COMPARATOR SECTION (Test circuit Figure 11)

Input Threshold Voltage VTH — 3.5 4.5 \
(Zero Duty Cycle)

Input Sink Current ] 0.3 07 - mA
(VPin31=07V)

DEAD-TIME CONTROL SECTION (Test circuit Figure 11)

Input Bias Current (Pin 4) B(DT) - -1.0 -10 uA
(Vih=0Vto525V)

Maximum Output Duty Cycle DCmax %
(Vin=0V,CT=0.01puF, RT =12 k) 90 96 100
(Vin =0V, CT=0.001 uF, R = 47 kQ) - 92 -

Input Threshold Voltage (Pin 4) VTH \
(Zero Duty Cycle) — 28 33
(Maximum Duty Cycle) 0 - -

OSCILLATOR SECTION

Frequency fosc kHz

(CT=001uF, Ry =12k, Ta = 25°C) 97 10.5 1.3
Ta = Tiow 0 Thigh — MC34060A 9.5 - 1.5
—MC33060A 9.0 - 1.5
(C7=0.001 pF, RT =47 kQ) - 25 -

Standard Deviation of Frequency” Ofosc - 15 - %
(C1=0.001 pF, Ry = 47 k)

Frequency Change with Voltage Afgsc(AV) - 05 20 %
Vec=70Vtod0V)

Frequency Change with Temperature Aggc(AT) %
(ATp =Tigw to ngh) - 40 -
(CT=0.01pF, R =12 k) - - -

UNDERVOLTAGE LOCKOUT SECTION
Turn—On Threshold (Vc increasing, lref = 1.0 mA) Vih 40 4.7 55 v
Hysteresis VH 50 150 300 my
TOTAL DEVICE

Standby Supply Current Icc mA
(Pin 6 at Vg, all other inputs and outputs open)

Vec=15V) - 5.5 10
(Vo =40V) - 7.0 15
Average Supply Current Is — 70 — mA
(V[pin 4] = 2.0V, C1 = 0.001 uF, Ry = 47 kQ). See Figure 11
‘I N
*Standard deviation is a measure of the statistical distribution about the mean as derived from the formula; 6= — ‘I z (xq, _X)Z
\Voh—
\fn=-1
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Figure 1. Block Diagram
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This device contains 46 active transistors.
Description

The MC34080A is a fixed—frequency pulse width modulation control circuit, incorporating the primary building blocks required
for the control of a switching power supply (see Figure 1). An internal-linear sawtooth oscillator is frequency—programmable by
two external components, RT and CT. The approximate oscillator frequency is determined by:

1.2
RTeCT

For more information refer to Figure 3.

fosc =

Output pulse width modulation is accomplished by comparison of the positive sawtooth waveform across capacitor CT to either
of two control signals. The output is enabled only during that portion of time when the sawtooth voltage is greater than the control
signals. Therefore, an increase in control-signal amplitude causes a corresponding linear decrease of output pulse width. (Refer
to the Timing Diagram shown in Figure 2.)

Figure 2. Timing Diagram

Capacitor Cy | ‘ ‘

FeedbackiPW.M Ta
Comparator
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Emitter

L

APPLICATIONS INFORMATION

The control signals are external inputs that can be fed into
the dead-time control, the error amplifier inputs, or the
feed-back input. The dead-time control comparator has an
effective 120 mV input offset which limits the minimum output
dead time to approximately the first 4% of the sawtooth—cycle
time. This would result in a maximum duty cycle of 96%.
Additional dead time may be imposed on the output by setting
the dead time—control input to a fixed voltage, ranging
between 0 V1o 3.3 V.

The pulse width modulator comparator provides a means
for the error amplifiers to adjust the output pulse width from
the maximum percent on—time, established by the dead time
control input, down to zero, as the voltage at the feedback pin

varies from 0.5 V to 3.5 V. Both error amplifiers have a
common mode input range from 0.3 V to (Vg —2.0 V), and
may be used to sense power supply output voltage and
current. The error—amplifier outputs are active high and are
ORed together at the noninverting input of the pulse—width
modulator comparator. With this configuration, the amplifier
that demands minimum output on time, dominates control of
the loop.

The MC34060A has an internal 5.0 V reference capable of
sourcing up to 10 mA of load currents for external bias
circuits. The reference has an internal accuracy of +5% with a
typical thermal drift of less than 50 mV over an operating
temperature range of 0° to +70°C.
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Figure 3. Oscillator Frequency
versus Timing Resistance
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Figure 7. Emitter—Follower Configuration
Qutput Saturation Voltage versus
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Figure 4. Open Loop Voltage Gain and Phase
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Figure 9. Standby Supply Current
versus Supply Voltage
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Figure 11. Error Amplifier Characteristics
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Figure 13. Common-Emitter Configuration
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Figure 12. Deadtime and Feedback Control
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Figure 15. Error Amplifier Sensing Techniques
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Figure 17. Soft-Start Circuit
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Figure 16. Deadtime Control Circuit
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Figure 19. Step—Down Converter with Soft-Start
and OQutput Current Limiting
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Test Conditions Results
Line Regulation Vin=80Vto40V, Ip=10A 25mv 0.5%
Load Regulation Vin=12V,lp=10mAto 10 A 30mv  0.06%
Output Ripple Vin=12V,lp=10A 75 mV p—p PAR.D.
Short Circuit Current Vin=12V,RL=0.1Q 16A
Efficiency Vin=12V,lp=1.0A 73%
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Figure 20. Step-Up Converter
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Test Conditions Results
Line Regulation Vin=80V1026V,Ip=05A 40mY  0.14%
Load Requlation Vin=12V, lo=10mAto 0.5 A 50mv  0.18%

Output Ripple Vin=12V,Ig=05A

24 mvVp-pPARD

Efficiency Vin=12V, lg=05A

75%

* Optional circuit to minimize output ripple
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Figure 21. Step-Up/Down Voltage Inverting Converter
with Soft-Start and Current Limiting
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Test Conditions Results
Line Regulation Vin=80V1o40V lg=250mA 52 mv 0.35%
Load Regulation Vin=12V, lg=1.01t0 250 mA 47 mv 0.32%

Output Ripple

Vin = 12 V. Ig = 250 mA

10mV p—p PAR.D.

Short Circuit Current

Vin= 12V, R =0.10Q

330 mA

Efficiency

Vin =12V, Ig = 250 mA

86%

* Optional circuit to minimize output ripple
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OUTLINE DIMENSIONS
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CD4049UBC - CD4050BC

Hex Inverting Buffer «
Hex Non-Inverting Buffer

General Description

The CD4049UBC and CD4050BC hex buffers are mono-
lithic complementary MOS (CMOS) integrated circuits con-
structed with N- and P-channel enhancement mode
transistors. These devices feature logic level conversion
using only one supply voltage (Vpp). The input signal high
level (V) can exceed the Vpp supply voltage when these
devices are used for logic level conversions. These
devices are intended for use as hex buffers, CMOS to DTL/
TTL converters, or as CMOS current drivers, and at Vpp =
5.0V, they can drive directly two DTL/TTL loads over the
full operating temperature range.

October 1987
Revised January 1999

Features

B Wide supply voltage range: 3.0V to 15V

M Direct drive to 2 TTL loads at 5.0V over full temperature
range

B High source and sink current capability

W Special input protection permits input voltages greater
than Vpp

Applications

+ CMOS hex inverter/buffer

+ CMOS to DTU/TTL hex converter

+ CMOS current “sink™ or “source” driver

+ CMOS HIGH-to-LOW logic level converter

Ordering Code:

Order Number Package Number Package Description
CD4049UBCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4049UBCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300” Wide
CD4050BCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4050BCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X" to the ordering code.

Connection Diagrams

Pin Assignments for DIP

CD4049UBC
NE L=F F NE keE E 1=0 D
IIE Il_i_ 18 Ila ] 12 n 10 ]
1 ?2 3 4 5 6 T B
Vgp G6-A A H=§ B 1=t C Vg
Top View

CD4050BC
NC L=F NC K=f £ Jep ]
]10 |1s 14 ||3 12 11 10 3
1 2 3 [ 5 G 7 B
vpp G=A A H=B 8 1=t c Vg

Top View

1ayng BuipidAu-uoN xaH « sayng Buiaaaul xaH 99050vAD « 29N6Y0YAD
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Schematic Diagrams

CD4049UBC
1 of 6 Identical Units
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CcD4050BC
1 of 6 Identical Units
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Absolute Maximum Ratings(note 1)

(Note 2)
Supply Voltage (Vpp) -0.5Vto +18V
Input Voltage (V) -0.5Vto +18V
Voltage at Any Output Pin (Voyt) -0.5V to Vpp + 0.5V
Storage Temperature Range (Ts) —65°C to +150°C
Power Dissipation (Pp)

Dual-In-Line 700 mW

Small Outline 500 mW
Lead Temperature (T )

(Soldering, 10 seconds) 260°C

DC Electrical Characteristics (Note 3)

Recommended Operating
Conditions (Note 2)

Supply Voltage (Vpp) IV to 15V
Input Voltage (Vi) 0V to 15V
Voltage at Any Output Pin (Vg7) 0toVpp

Operating Temperature Range (T,)
CD4049UBC, CD4050BC —-40°C to +85°C

MNote 1: “Absoclute Maximum Ratings™ are those values beyond which the
safety of the device cannot be guaranteed; they are not meant to imply that
the devices should be operated at these limits. The table of “Recom-
mended Operating Cenditions™ and “Electrical Characteristics™ provides
conditions for actual device operation

Note 2: Vg5 = 0V unless otherwise specified.

Symbol Parameter Conditions _ —40c _ ¢ _ +85°C Units
Min | Max | Min | Typ | Max [ Min | Max
loo Quiescent Davice Current Vpp =5V 4 003 | 40 30 pA
Vpp =10V 8 005 | 8.0 60 pA
Vpp =15V 16 007 | 16.0 120 pA
VoL LOW Level Output Voltage Vi =Vop, Vi =0V,
llgl < 1 uA
Vop =5V 0.05 0 0.05 0.05 \
Vpp =10V 0.05 0 0.05 0.05 \
Vpp =15V 0.05 0 0.05 0.05 \
Vou HIGH Level Output \oltage Vin=Vpp. ViL =0V,
llgl < 1 uA
Vpp =5V 4.95 495 5 495 N
Vpp = 10V 9.95 9.95 10 9.95 v
Vpp =15V 14.95 14985 15 1495 v
Vi LOW Level Input Voltage llgl < 1 nA
(CD4050BC Only) Vpp =5V, Vo =05V 1.5 225 | 15 15 \
Vpp =10V, Vg =1V 3.0 45 30 30 \
Vpp =15V, Vo =15V 40 675 | 4.0 40 \
Vi LOW Level Input Voltage llol< 1TuA
(CD4049UBC Only) Vpp =5V, Vg =4.5V 1.0 15 1.0 1.0 \
Vpp =10V, Vg =9V 20 25 20 20 v
Vpp =15V, Vg = 13.5V 3.0 35 30 30 v
Vin HIGH Level Input Voltage ligl < 1A
(CD4050BC Only) Vpp =5V, Vg =45V 35 35 | 275 35 \
Vpp =10V, Vg =9V 70 7.0 55 70 \
Vpp =15V, Vg = 13.5V 1.0 1.0 | 825 11.0 \
Viu HIGH Level Input Voltage llol< 1TuA
(CD4049UBC Only) Vpp =5V, Vo =05V 40 40 35 40 \
Vpp =10V, Vg =1V 8.0 8.0 75 8.0 3
Vpp =18V, Vg =15V 120 120 | 1156 12.0 v
lor LOW Level Output Current Vi =Vpp., Vi =0V
(Note 4) Vop =5V, Vo = 0.4V 46 40 5 32 mA
Vpp =10V, Vo =05V 9.8 8.5 12 6.8 mA
Vpp =15V, Vo =15V 29 25 40 20 mA
low HIGH Level Output Current Vin=Vpp, Vi =0V
(Note 4) Vpp =5V, Vo =46V -1.0 -09 | -16 -0.72 mA
Wpp = 10V, Vg = 95V -21 -19 | -36 -15 mA
Vpp =15V, Vg = 13.5V 71 62 | 12 -5 mA,
I Input Current Vpp =15V, V=0V -03 03 | -107° -10 pA
Vpp =15V, V= 15V 03 03 | 10° 1.0 pA

Note 3: Vg5 = 0V unless otherwise specified.
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CD4049UBC - CD4050BC

DC Electrical Characteristics (continued)

Note 4: These are peak output current capabilities. Continuous ocutput current is rated at 12 mA maximum. The output current should not be allowed to

exceed this value for extended periods of time. I and lgy are tested one output at a time.

AC Electrical Characteristics (Note5)

CD4049UBC
Ta=25°C, C =50 pF, R =200k, t. =t;= 20 ns, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
topL Propagation Delay Time Vpp =5V 30 65 ns
HIGH-to-LOW Level Vpp = 10V 20 40 ns
Vpp = 15V 15 30 ns
tery Propagation Delay Time Vpp =5V 45 85 ns
LOW-o-HIGH Level Vpp = 10V 25 45 ns
Vpp = 15V 20 35 ns
o Transition Time Vpp =5V 30 60 ns
HIGH-to-LOW Level Vpp = 10V 20 40 ns
Vpp = 15V 15 30 ns
trin Transition Time Vpp =5V 60 120 ns
LOW-to-HIGH Level Vpp =10V 30 55 ns
Vpp = 15V 25 45 ns
Cw Input Capacitance Any Input 15 225 pF
Mote 5: AC Parameters are guaranteed by DC correlated testing.
AC Electrical Characteristics (Note6)
CD4050BC
Ta=25°C, C| =50 pF, R = 200k, t; = t;= 20 ns, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
temL Propagation Delay Time Voo =5V 60 110 ns
HIGH-to-LOW Level Vop =10V 25 55 ns
Vop =15V 20 30 ns
tory Propagation Delay Time Vop =5V 60 120 ns
LOW-to-HIGH Level Vop =10V 30 55 ns
Vpp = 15V 25 45 ns
fra Transition Time Voo =5V 30 60 ns
HIGH-to-LOW Level Vpp =10V 20 40 ns
Vpp =15V 15 30 ns
iy Transition Time Vop =5V 60 120 ns
LOW-to-HIGH Level Vpp =10V 30 55 ns
Vop =15V 25 45 ns
Cin Input Capacitance Any Input 5 75 pF




Switching Time Waveforms

—= L i
Voo 5% 0%
Vin 5% 50%
ov —10% 4 10%
- PHL - PLH
Voo 0%
Vour 0%
0404308 5':?3% "o 50%
v —_—
’ T =t : tTLH
v —=| |}~ tpLy — pHL
Vour o S0%
50% 50%
CD40508
10% 10%
ov
TLH tTHL

Typical Applications

CMOS to TLL or CMOS at a Lower Vpp

Voo Vop

L I\ Vee ™M

= Vpp1 cMos S oR
- CMOS

GND GND

|II
il |+

Voot 2 Vooz

v

CD40508C

In the case of the CD4049UBC the output drive capability increases with inereasing input voltage.

E.g., If Vppq = 10V the CD4043UBC could drive 4 TTL loads.

Vo2
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CD4049UBC - CD4050BC

Physical Dimensions inches (millimeters) unless otherwise noted

0.150—0.157
{3.810—3.388)
now-gow
10250 _aoom <O | [T
8 MAX TYP
l ALL LEADS
0.0080.010
{0.209 ~0.250) 06256
TYP ALL LEADS D.004 TYP ALL LEADS

{0.102|
ALL LEAD TIPS

0.366 —0.394

|"l 19 804 10,00}

M 15 4 13 12 1w 5|

T aapAaAAQa [l

0.228—0.204 200
(5.791 - 6.198) TYP
' O

— A //'
|
OUDOUTHT vy

LEAD NO.1 12 3 4 5 B T @

IDENT 0.010 yyay

[0.758)

0.053-0.069

{1.346-1.753) 0.004 0010

10.102 - 0.254)

} SEATING
T * | f PLANE
0.014
0.050 0.014-0.020
- ——_TYP
foase)  —= {121 0.356 - 0.608)
TP
0.008
= (0.203) TYp WIEA (HEY H)

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150” Narrow
Package Number M16A




PhySiCﬂl Dimensions inches (millimeters) unless otherwise noted (Continued)

0.740-0.780 0,090
18.80- 19.81 0.090
( ) 1 _ [ (2286)
0.250£0.010
(6.350£0.254)
PIN NO. 1 I
IDENT
0.130£0.005 o o o
0.13020.005 | | 0.060 4° TYP 0.300 - 0.320 (1.851)
| Geoeroiz) (1529 117 ’—\ |‘\ OPTIONAL 4" {7.620- 8.128)
0.145-0.200 I
(5.685-5.080) I
| 950£5° -
| | | 90°&4° TYP 0.008=0.016
(g.ggg) MIN J [ oas0 {0.203-0.406
’ 0.125-0.150 0.030£0.015 (7.112)
(3175-3.810) X (0.762£0.381) MIN
0.014=0.023 0100 £0.010 +0.040
(0‘35% 0584) 0.050 £0.010 (2.540£0.254) 032,15 NISE (REV F
{1.27040.254) (8.255* 198
TP ’

16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300” Wide
Package Number N16E
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HCC4073B/81B/82B
HCF4073B/81B/82B

AND GATES

4073B TRIPLE 3-INPUT AND GATE

4081B QUAD 2-INPUT AND GATE
4082B DUAL 4-INPUT AND GATE

= MEDIUM SPEED OPERATION — tpLH = 85ns

(typ.) ; tpHL = 65ns (typ.) AT 10V

QUIESCENT CURRENT SPECIFIED TO 20V

FORHCC DEVICE

= 5V, 10V, AND 15V PARAMETRIC RATINGS

= INPUT CURRENT OF 100nA AT 18V AND
25°C FOR HCC DEVICE

= 100% TESTED FOR QUIESCENT CURRENT

= MEETS ALL REQUIREMENTS OF JEDEC TEN-
TATIVE STANDARD N° 13A, "STANDARD SPE-
CIFICATIONS FOR DESCRIPTION OF "B”
SERIES CMOS DEVICES”

DESCRIPTION

The HCC4073B, HCC4081B and HCC4082B (ex-
tended temperature range) and the HCF4073B,
HCF4081B and HCF4082B (intermediate tempera-
ture range) are manolithic integrated circuits avail-

CONNECTION DIAGRAM

(Plastic Package) (Ceramic Frit Seal Package)

M1 c1
(Micro Package) (Plastic Chip Carrier)
ORDER CODES :
HCC40XXBF HCF40XXBM1
HCF40XXBEY HCF40XXBC1

able in 14-lead dual in-line plastic or ceramic pack-
age and plastic micro package.

The HCC/HCF4073B, 4081B and 4082B AND
gates provide the system designer with direct im-

4081B

4073B
A 1 e we A
B 2 IE 5 B 2[
) 2 _ ' 12 W a

n

Vsg 9 }I V55 1[

4082B
] vao | ] Voo
o wo T
2 s ¢ ’ 12 H
J nooMoe “ 1 ]
o L a 5 163 F
Js ¢ we 5 IE £
][ E Vs 7 e NC
Sowrean veant

8-1803/




HCC/HCF4073B/4081B/4082B

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vop© Supply Voltage :HCC Types - 0.5to+ 20 v
HCF Types - 05to+ 18 v
Vi Input Voltage -05toVpp +0.5 v
I DC Input Current (any one input) +10 mA
Piot Total Power Dissipation (per package) 200 mw
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 mw
Top Operating Temperature : HCC Types - 55t0+ 125 °C
HCF Types - 40 to + 85 °Cc
Tsig Storage Temperature — 65 to + 150 °C

Stresses above those listed under "Absolute Maximum Ratings”™ may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec-
tions of this specification is not implied. Exposure to absolute maximum rating conditions for extemnal periods may affect device
reliability

* All voltage values are referred to Vss pin voltage.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage : HCC Types 3to18 Vv
HCF Types 3to15 %
V) Input Voltage 0 to Vpp v
Top Qperating Temperature : HCC Types -55t0+ 125 °C
HCF Types —-40to+ 85 °C
STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)
Test Conditions Value
Symbol Parameter V) Vo ol | Voo Tiow" 25 °C T High" Unit
(V) V) WAL MV) | min. [max. | min. | Typ. [Max. | min. [ Max.
IL Quiescent 0/ 5 5 0.25 0.01 10.25 7.5
Current | ~~ o0 10 0.5 001 | 05 15
Types | 0/15 15 1 0.01 1 30
0/20 20 5 002 5 150 HA
0/5 5 1 0.01 1 7.5
I'I-":r:p':es 0/10 10 2 0.01 2 15
0/15 15 4 0.01 4 30
VoH Qutput High 0/ 5 <1 5 | 495 4.95 4.95
Voltage 0/10 <1 ] 10 | 9.95 9.95 9.95 v
0/15 <1 15 |14.95 14.95 14.95
VoL Output Low 5/0 <1 5 0.05 0.05 0.05
Voltage 10/0 <1] 10 0.05 0.05 005 | Vv
15/0 <1 [ 15 0.05 0.05 0.05

Tiow = — 55°C for HCC device
Thigh = + 125°C for HCC device

. — 40°C for HCF device.

-+ 85°C for HCF device

The Noise Margin for both "1" and "0" level is : 1V min. with Voo = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vgp = 15V,



STATIC ELECTRICAL CHARACTERISTICS (continued)

Test Conditions Value
Symbol Parameter V) Vo llo] | Voo TLow" 25 °C T High” Unit
M M) A M) [ Min, [max. | min. [ Typ. [Max. | Min. [ max.
VIH Input High 0545 <1 5 35 3.5 3.5
Voltage 19 |<1|10] 7 7 7 v
1.5/13.5] <1 15 11 11 11
Vi Input Low 45/05 | <1 5 1.5 1.5 1.5
Voltage 91 | <1 10 3 3 3 v
13.511.5] <1 15 4 4 4
loH Output 0/s5 25 5 -2 -16|-32 — 1.15]
Drive Hce |or5| 46 5 |-064 - 051 -1 - 0.36
Current
Types | 0/10 9.5 10 |-1.6 -13[(-286 -09
0/M15] 13.5 15 | =42 -34(-6.8 -24 mA
0/s 25 5 |-1.53 - 1.36)|-3.2 - 11
Her o/ | 48 5 |-0.52 - 044 -1 — 0.36
Types | 0/10 9.5 10 |=-1.3 -1.1(-286 -09
015 135 15 |- 36 —-30|-8638 -24
loL Output 0/5 0.4 5 0.64 0.51 1 0.36
Sink HCC
0/10 0.5 10| 16 1.3 | 26 0.9
Current  [Types
015 1.5 15 42 34 6.8 24 mA
0/s 0.4 5 0.52 0.44 1 0.38
HCF
0/10 0.5 10 1.3 11 26 0.9
Types
0/15 1.5 15 | 36 3.0 | 68 24
I, i | Input HCC 1 o/18 18 +0.1 +1075[+ 0.1 +1
Leakage [Types
Any Input LA
Current HCF
Types | 2/18 15 +0.3 +107°|+ 0.3 +1
C Input Capacitance Any Input 5 7.5 pF

Tiow = — 55°C for HCC device : — 40°C for HCF device.
Tiigh = + 125°C for HCC device : + 85°C for HCF device.
The Noise Margin for both 1 and "0° level is - 1V min. with Vpp = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpp = 15V.

DYNAMIC ELECTRICAL CHARACTERISTICS (T 3 = 25°C, C| = 50pF, typical temperature
coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns, R = 200k(2)

Test Conditions Value
Symbol Parameter - Unit
Vpp (V)| Min. | Typ. | Max.
tenr. tpLn| Propagation Delay Time 5 125 250
10 60 125 ns
15 45 90
t1iH, tta| Transition Time 5 100 200
10 50 100 ns
15 40 80




HCC/HCF4073B/4081B/4082B

Typical Voltage and Cument Transfer Charac-
teristics.

a-19981
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Minimum Qutput Low (sink) Current Charac-
teristics.
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Minimum Output High (source) Current Charac-
teristics.
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G-2336
lou [T1
mad Tamb = 25°C Vo =15¥_|
20
fJ
] ,"
’I
16 i
pd hov
1’ -
A
' ¥,
S|
4
P .
1 1
Q z 4 6 8 R Vos(V}

Typical Qutput High (source) Current Charac-
teristics.

a . s
|
o
Vs = —5¥
{mA) =
10 \
AN
b
A
Ty - 10V
20 Al
e
[y
x Tamb=25"C -....___,_-_l:f\'_
[11 ] |
o 5 1] -Vps (V)

Typical Propagation Delay Time vs. Load Capacit-
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Typical Transition Time vs. Load Capacitance.

Typical Dynamic Power Dissipation per Gate vs.

Frequency.
G-2007A ?, &=300&
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TEST CIRCUITS
Quiescent Device Current Input Voltage.
Yoo
T VoD
¥
INPUTS
° INPUTS QUTPUTS
Veq I >
YIH - F—»
°\:—r -] —
o
Vi . —
NOTE !
TEST ANnY COMBINATION
OF INPUTS v
Y55 S5 5-207901
519921
Input Leakage Current.
YoD
INPUTS
——]
VYoo -]
o
-]
NOTE :MEASURE INPUTS
SEQUENTIALLY TO BOTH l Su199612
Vpp AND ¥s5. CONNECT
ALL UNUSED INPUTS TO Vg
EITHER Vgp OR vgs




DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
af 0.51 0.020
B 1.39 1.65 0.055 0.085
b 05 0.020
b1 0.25 0.010
D 20 0.787
E 8.5 0.335
e 2.54 0.100
e3 15.24 0.600
F 71 0.280
I 51 0.201
L 33 0.130
rd 1.27 2.54 0.050 0.100

POO1A




DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 20 0.787
B 7.0 0.276
D 33 0.130
E 0.38 0.015
e3 15.24 0.600
F 2.29 2.79 0.080 0.110
G 0.4 0.55 0.016 0.022
H 1.17 1.52 0.046 0.060
L 0.22 0.31 0.009 0.012
M 1.52 2.54 0.060 0.100
N 10.3 0.4086
P 7.8 8.05 0.307 0.317
Q 5.08 0.200
P

PO53C




DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 1.75 0.0868
af 0.1 0.2 0.003 0.007
a2 1.65 0.064
b 0.35 0.46 0.013 0.018
b1 0.19 0.25 0.007 0.010
C 0.5 0.019
cl 45° (typ.)
8.55 8.75 0.336 0.344
E 5.8 6.2 0.228 0.244
e 1.27 0.050
e3 7.62 0.300
F 3.8 4.0 0.149 0.157
G 48 53 0.181 0.208
L 0.5 1.27 0.019 0.050
M 0.68 0.026
S 8° (max.)
=

PO13G




DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 9.78 10.03 0.385 0.395
B 8.89 9.04 0.350 0.356
D 4.2 4.57 0.165 0.180
d1 2.54 0.100
d2 0.56 0.022
E 7.37 8.38 0.290 0.330
e 1.27 0.050
e3 5.08 0.200
F 0.38 0.015
G 0.101 0.004
M 1.27 0.050
M1 1.14 0.045
B |
|
.
(3 -

[£22] G {seating Piane Coplanarity)




TLP250

Transistor Inverter
Inverter For Air Conditionor

. Unit in mm
IGBT Gate Drive
i 8 7 8 5
Power MOS FET Gate Drive qrESE
3
The TOSHIBA TLP250 consists of a GaAlAs light emitting diode and a b
integrated photodetector. -j_l IEH 'JEI lIL'
This unit is 8-lead DIP package. o
TLP250 is suitable for gate driving circuit of IGBT or power MOS FET. -9.86£025 E,: LE2 £0.25
-
e Input threshold current: IF=5mA(max.) S
1o
e  Supply current (Icc) 11mA(max.) 122015 -
e  Supply voltage (Vee): 10-35V 0501 z ©
1= z
s Output current (In): £1.5A (max.) i Thos a
s Switching time (tpLH/tpHL): 1.5ps(max.)
e Isolation voltage: 2500Vyms(min.)
o UL recognized: UL1577, file No.E67349 r00s
¢ Option (D4) type
VDE approved: DIN VDE0884/06.92,certificate No.76823 TOSHIBA 11-10C4
Maximum operating insulation veltage: 630VPE Weight: 0.54 g
Highest permissible over voltage: 4000VPK
(Note) When a VDE0884 approved type is needed,
please designate the "option (D4)"
s C(reepage distance: 6.4mm(min.)
Clearance: 6.4mm(min.)
Schmatic Pin Configuration (top view)

Veo 1 |: * * ]8

IF 2 ]+
- >
2+ © Vo } —> {
—_— :
3 © Vo Q
4 I: . :l 5
5 GND 1:N.C.
A 0.1pF bypass capcitor must be 2 - Anode
connected betwseen pin 8 and 5 (See Note 5). 3 : Cathode
4:N.C.
5:GND
6 : Vg (Output)
7:Vo
8: Voo

Truth Table

Tri Tr2

Input On On Off
LED off off On




Absolute Maximum Ratings (Ta = 25°C)

Characteristic Symbaol Rating Unit
Forward current IF 20 mA
Forward current derating (Ta 2 70°C) Alp / ATa -0.36 mA/°C
@ Peak transient forward curent (Note 1) lFpPT 1 A
Reverse voltage VR 5 \%
Junction temperature T 125 °C
‘H’peak output current (Pyy £ 2.5ps T < 15kHz) (Note 2) loPH -15
‘L"peak output current (Pyy £ 2.5ps,f € 15kHz) (Note 2) lopL +1.5
Output voltage (Ta = 70°C) Vo 35 A
5 (Ta = 85°C) 24
E (Ta <70°C) 35
8 Supply voltage - — Vee v
(Ta=85°C) 24
Output voltage derating (Ta 2 70°C) AVg ! ATa -0.73 VieC
Supply voltage derating (Ta = 70°C) AV /ATa -0.73 VieC
Junction temperature Tj 125 °C
Operating frequency (Note 3) f 25 kHz
Operating temperature range Topr -20~-85 °C
Storage temperature range Tstg —55-125 °C
Lead soldering temperature (10 5) Tsol 260 °C
Isolation voltage (AC, 1 min_, R H < 60%) (Note 4) BVsg 2500 Vms
(Note 1)  Pulse width Pyy < 1us, 300pps
(Note 2) Exporenential wavefom
(Note 3) Exporenential wavefom, lopH = —1.0A( = 2.5us), lopL = +1.0A( = 2.5ps)
(Note 4) Device considerd a two terminal device: Pins 1, 2, 3 and 4 shorted together, and pins 5, 6, 7 and 8 shorted
together.
(Note 5) A ceramic capacitor(0.1uF) should be connected from pin 8 to pin 5 to stabilize the operation of the high

gain linear amplifier. Failure to provide the bypassing may impair the switching proparty. The total lead
length between capacitor and coupler should not exceed 1cm.

Recommended Operating Conditions

Characteristic Symbaol Min. Typ. Max Unit
Input current, on IF(ON) 7 8 10 mA
Input voltage, off VF(OFF) 0 — 08 \'
Supply voltage Voo 15 — 30 | 20 1'%
Peak output current lopu/lopPL — —_ 0.5 A
Operating temperature Tapr -20 25 70 | 85 °C




Electrical Characteristics (Ta =-20~70°C, unless otherwise specified)

Test
Characteristic Symbol Cir— Test Condition Min_ Typ.* Max Unit
cuit
Input forward voltage VE — IF=10mA  Ta = 25°C 16 1.8 \
Temperature coefficient of AVE/ATa _ I = 10 mA _ 20 _ mv/eC
forward voltage
Input reverse current IR — VR =5V, Ta=25C — 10 pA
Input capacitance Cr — V=0,f=1MHz 6 Ta=25°C — 45 250 pF
“H level loPH 3 IF = 10 mA 05 | -15 -
Vec=30v | Ve-g=4V
Output current ) A
- IF=0 o
L" level lopL 2 Vo5 =25V 0.5 2
ey Voot = +15Y, VEgq = 158V . o
H" level VoH 4 RL = 2000, I = 5mMA 11 12.8
Output voltage v
- Voot = +15Y, VEg = -15V
\ — — —
L" level VoL 5 R[ = 2000, VE = 0.8V 14.2 12.5
Vee = 30V, IF = 10mA - 7 -
“H” level IccH — [Ta=25C
Vee = 30V, IF = 10mA — — 11
Supply current mA
Vee = 360\/ IF = OmA o 75 o
“L” level lccL — [Ta=25C
Vee = 30V, I = OmA — — 11
i - / = VIRY/ = —158)\
Threshold input Output IFLH _ Voot = +15VY, VEET 15V _ 19 5 mA
current L—H Ry = 2000, Vg > 0V
- /| = VIRY/ = —1hR/\
Threshold input Qutput . lEHL _ Voot = +15V, VEET 15V 08 _ _ v
voltage H—L Ry = 2000, Vg <0V
Supply voltage Ve — 10 — 35 Y
i /g = = 1M
Capacitance Cs _ Vg=0,f="1MHz . 10 20 pF
(input—output) Ta=25C
o : Vg =500V, Ta = 25°C ’ 12 14 -
Resistance(input—output) Rg — R H.<60% 1x10 10 — Q
* All typical values are at Ta = 25°C *1): Duration of Iy time < 50us
yP H
Switching Characteristics (Ta =-20~70°C , unless otherwise specified)
Test
Characteristic Symbol Cir— Test Condition Min. Typ.” Max. Unit
cuit
Propagation LH tpLH — 015 05
delay time Hol toHL IF=8mA — 015 05
i} Voot = +15V, VEE1 = -15V ys
Output rise time tr R = 2000 — — —
Output fall time tf — — —
Commeon mode transient
) - Vem = 600V, IF = 8mA e
immunity at high level CMH 7 Vog = 30V, Ta = 25°C —5000 — — V/us
output
Common mode transient
. Vom = 600V, IF = OmA e
gnltga?\ty at low level CmL 7 Veg = 30V, Ta = 25°C 5000 — — V/us

* All typical values are at Ta = 25°C
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CmL(CmH) is the maximum rate of rise (fall) of the common mode voltage that can be sustained with the output

voltage in the low (high) state.

Vo

C

480 (V)

ML= —/———
tr(us)

480 (V)

H= ——
tr(us)
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MUR1510, MUR1515,
MUR1520, MUR1540,
MUR1560

Preferred Devices

SWITCHMODE ™
Power Rectifiers

These state—of—the—art devices are a series designed for use in
switching power supplies, inverters and as free wheeling diodes.
Features
Ultrafast 35 and 60 Nanosecond Recovery Time
175°C Operating Junction Temperature
Popular TO—220 Package
High Vbltage Capability to 600 V
Low Forward Drop
Low Leakage Specified @ 150°C Case Temperature
Current Derating Specified @ Both Case and Ambient Temperatures
Pb—Free Packages are Available*

Mechanical Characteristics:

® Case: Epoxy, Molded

® Weight: 1.9 Grams (Approximately)

® Fiush: All External Surfaces Corrosion Resistant and Terminal
Leads are Readily Solderable

® Lead Temperature for Soldering Purposes: 260°C Max. for
10 Seconds

*For additional information on our Pb-Free strategy and soldering details, please
download the OMN Semiconductor Soldering and Mounting Technigques
Reference Manual, SOLDERRM/D.

& Semiconductor Components Industries, LLC, 2006 1

February, 2006 - Rev. 4

ON Semiconductor®

http://onsemi.com

ULTRAFAST RECTIFIERS
15 AMPERES, 100-600 VOLTS

SO—H—

TO-220AC
CASE 221B
PLASTIC

MARKING DIAGRAM

O

AY WWG
U1Sxx
KA
A = Assembly Location
Y = Year
WW = Work Week
G = Pb-Free Package

U15xx = Device Code
xx =10, 15, 20, 40 or 60
KA = Diode Polarity

ORDERING INFORMATION

See defailed ordering and shipping information in the package
dimensions section on page 6 of this data sheet.

Preferred devices are recommended choices for future use

and best overall value.

Publication Order Number:
MUR1520/D



MAXIMUM RATINGS

MUR
Rating Symbol | 1510 | 1515 | 1520 | 1540 1560 Unit

Peak Repetitive Reverse Voltage VRRM 100 150 200 400 600 \

Working Peak Reverse Voltage VRwM

DC Blocking Voltage VR
Average Reclified Forward Cument (Rated Vg) IFav) 15 @ T = 150°C 15 @ T = 145°C
Peak Recified Forward Current (Rated Vg, Square Wave, 20 kHz) IFRM 30 @ Te =150°C 30 @ T =145°C A
Monrepetitive Peak Surge Current (Surge applied at rated load lrsm 200 150
conditions halfwave, single phase, 60 Hz)
Operating Junction Temperature and Storage Temperature Range Ty, Tstg —-65to +175 C

Maximum ratings are those values beyond which device damage can occur. Maximum ratings applied to the device are individual stress limit
values (not normal operating conditions) and are not valid simultaneously. If these limits are exceeded, device functional operation is not implied,
damage may occur and reliability may be affected.

THERMAL CHARACTERISTICS
Parameter Symbol Value Unit

Maximum Thermal Resistance, Junction-to-Case Ry 15 °CIW

ELECTRICAL CHARACTERISTICS

Characteristic Symbol 1520 1540 1560 Unit
Maximum Instantaneous Forward Voltage (Note 1) VE \4
(iF =15 A, T = 150°C) 085 1.12 1.20
(iF =15 A, T =25°C) 1.05 1.25 1.50
Maximum Instantaneous Reverse Current (Note 1) [ uA
(Rated DC Voltage, T = 150°C) 500 500 1000
(Rated DC Voltage, T = 25°C) 10 10 10
Maximum Reverse Recovery Time tr 35 60 ns
(lF = 1.0 A, difdt = 50 A/us)

1. Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2.0%.
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ORDERING INFORMATION
Device Package ShippingT
MUR1510 TO-220
MUR1510G TO-220
(Pb~Free)
MUR1515 TO-220
MUR1515G TO-220
(Pb~Free)
MUR1520 TO-220
MUR1520G TO-220 50 Units / Rail
(Pb~Free)
MUR1540 TO-220
MUR1540G TO-220
(Pb~Free)
MUR1560 TO-220
MUR1560G TO-220
(Pb~Free)

+For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.



MUR1510, MUR1515, MUR1520, MUR1540, MUR1560

PACKAGE DIMENSIONS

TO-220 TWO-LEAD
CASE 221B-04
ISSUE D

C -
T4 -5

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
¥14.5M, 1382,
2. GONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS

| oM WIN | MAX | MIN | MAX
A 0.585 0620 15.11 15.75
B | 0.30 | 0405 | 985 | 1029
c 0.160 0190 406 482
D 0.025 0035 054 0.89
F 0142 LRET s 373
G | 0130 | 0210 | 483 | 533
H 0.110 0130 279 330
d 0.018 0025 048 064
K 0.500 562 1270 1437
L | om5 [ 0000 | 114 | 152
[#] 0.100 010 254 304
R 0.080 0.110 204 279
S | om5 [ 00% | 144 | 139
T 0.235 025 587 648
u 0.000 0050 | 0,000 127




International
ISR Rectifier

Typical Applications

Electric Power Steering (EPS)
Anti-lock Braking System (ABS)
Wiper Control

Climate Control

Power Door

enefits
Advanced Process Technology
Ultra Low On-Resistance
Dynamic dv/dt Rating
175°C Operating Temperature
Fast Switching
o Repetitive Avalanche Allowed up to Tjmax

Description

Specifically designed for Automotive applications, this
Stripe Planar design of HEXFET® Power MOSFETs
utilizes the latest processing technigques to achieve
extremely low on-resistance persilicon area. Additional
features of this HEXFET power MOSFET are a 175°C
junction operating temperature, fast switching speed

o ¢ o o o0 & @ @& »

AUTOMOTIVE MOSFET

PD-93991D

IRF1405

HEXFET® Power MOSFET

D
Vpss = 55V

HDS(Gn) =5.3mL

Ip = 169A®

andimproved repetitive avalanche rating. These benefits TO-220AB
combine to make this design an extremely efficient and
reliable device for use in Automotive applications and a
wide variety of other applications.
Absolute Maximum Ratings
Parameter Max. Units
Ip @ T =25°C Continuous Drain Curmrent, Vg @ 10V 169®
Ig @ T =100°C| Continuous Drain Current, V- @ 10V 118® A
lom Pulsed Drain Current @ 680
Pp@T; =25°C Power Dissipation 330 W
Linear Derating Factor 22 Wi G
Vas Gate-to-Source Voltage +20 v
Eas Single Pulse Avalanche Energy@ 560 mJ
lap Avalanche Gurrent See Fig.12a, 12b, 15, 16 A
Ear Repetitive Avalanche Energy@ e
dw/dt Peak Diode Recovery dv/dt @ 5.0 Vins
T, Operating Junction and -55 to+ 175
Tste Storage Temperature Range c
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting Torgue, 6-32 or M3 screw 10 Ibfsin (1.1MN=m)
Thermal Resistance
Parameter Typ. Max. Units
Reuc Junction-to-Case —_— 0.45 “CIW
Recs Case-to-Sink, Flat, Greased Surface 0.50 —_—
Raya Junction-to-Ambient —_— 62




IRF1405 International
ISR Reciifier
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. |Max. |Units Conditions
ViBRjDSS Drain-to-Source Breakdown Voltage 55 | — | — v Vgs =0V, Ip = 250pA
AVgpipss/AT, | Breakdown Voltage Temp. Goefficient | — (0.057| — | V/°C | Reference to 25°C, Ip = TmA
Rosjan) Static Drain-to-Source On-Resistance | — | 46 | 53 mR | Vg =10V, Ip=101A @
Vasih Gate Threshold Voltage 20 | — | 40 V| Vpz =10V, Ig = 250pA
Otz Forward Transconductance 69 | — | — S Vo= = 25V, Ip = 110A
) — | —| 20 Vps = 55V, Vgs =0V
loss Drain-to-Source Leakage Current E— — pA Voo = 44V Voo —OV. T, = 150C
less Gate-to-Source Forward Leakage — | — | 200 nA Vgs =20V
== Gate-to-Source Heverse Leakage — | — |-200 Vgs =-20V
Qg Total Gate Charge — | 170 | 260 Ig=101A
Qg Gate-to-Source Charge — | 44 | 66 nC | Vpe =44V
Qg Gate-to-Drain ("Miller") Charge — | 62 | 93 Vas =10V@
tdton) Turn-On Delay Time —_ 13 | — Vpp = 38V
tr Rise Time — | 190 | — _ | lo=101A
tam Tun-OFf Delay Time — (10| — ] ™ |Rs=112
1 Fall Time — | 110 | — Ves=10V®
Between lead, r
Ly Internal Drain Inductance — | 45 | — 6mm (0.25in) /‘ "%
nH from package GQEJ'
Ls Intemnal Source Inductance — | 75| — pastag ' —F
= and center of die contact 5
Gizs Input Capacitance — | 5480 | — Vgs =0V
Cass Output Capacitance — | 1210 — | pF | Vpz =25V
Cras Reverse Transfer Capacitance — | 280 | — f = 1.0MHz, See Fig. 5
Cass Output Capacitance — | 5210 — Vgs =0V, Vps =10V, f =10MHz
Cass Output Capacitance — | 900 | — Vgs =0V, Vps =44V, f=1.0MHz
Gpee eff Effective Output Capacitance @ — | 1500 | — Vgs =0V, Vps =0V to 44V
Source-Drain Ratings and Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
s Continuous Source Gurrent MOSFET symbol —°
(Body Diode) — | | 18%® p | showing the ./ pk
lsm Pulsed Source Current integral reverse ‘3 “'—|
(Body Diode) @ — | —| ®&0 p-n junction diode. — s
Vso Diode Forward Voltage — | — 13 V| Ty=25°C, Is=101A, Vgs =0V @
tr Reverse RHecovery Time —— | 88 | 130 ns | Ty=25°C, I = 101A
Onr Reverse RecoveryCharge —— | 250 | 380 | nC | didt=100A/us @
ton Forward Turn-On Time Intrinsic tum-on time is negligible (tum-on is dominated by Ls+Lp)
Notes:

(@ Repetitive rating; pulse width limited by

max. junction temperature. (See fig. 11).

@ Starting T,=25°C, L =0.11mH

(5]

Rg =252, ly5= 101A. (See Figure 12).

3 |5|:| = 1D1A, difdt = 21DN|.IS1 VIIID = V[BH:IDSS:
T,<175°C

3

a

@ Pulse width = 400ps; duty cycle < 2%.

® Cgg; eff. is a fixed capacitance that gives the same charging time

as Gyss while Vps is rising from 0 to 80% Vpss -
Calculated continuous current based on maximum allowable
junction temperature. Package limitation current is 75A.
Limited by Tmnay . 528 Fig.12a, 12b, 15, 16 for typical repetitive

avalanche performance.
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TSR Rectifier
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International
ISR Rectifier
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ISR Rectifier
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Fig 15. Typical Avalanche Current Vs.Pulsewidth
600 Notes on Repetitive Avalanche Curves , Figures 15, 16:
TOP Single Pulse (For further info, see AN-1005 at www.irf.com)
BOTTOM 10% Duty Cycle 1. Avalanche failures assumption:
—~ 500 \ Ip=101A Purely a thermal phenomenon and failure occurs at a
g N temperature far in excess of Tjna,. This is validated for
= \ every part type.
2 400
5 \Q\ 2. Safe operation in Avalanche is allowed as long asTimayx iS
S N not exceeded.
2 4 k 3. Equation below based on circuit and waveforms shown in
2] N Figures 12a, 12h.
g 4. Pp (ave) = Average power dissipation per single
Z om avalanche pulse.
- 5. BV = Rated breakdown voltage (1.3 factor accounts for
E voltage increase during avalanche).
W oo \‘ 6. I, = Allowable avalanche current.
\ 7. AT = Alliowable rise in junction temperature, not to exceed
0 “""-... Timax (@ssumed as 25°C in Figure 15, 16).

tav = Average time in avalanche.
25 50 75 100 125 150 175 D = Duty cycle in avalanche = i, -f

Starting T , Junction Temperature (°C) Zinic(D, tay) = Transient thermal resistance, see figure 11)

. Po (ave) = 12 ( 1.3-BV-lyy) = AT/ Zype
Fig 16. Maximum Avalanche Energy Iy = 2AT/ [1.3-BV-Z,]

Vs. Temperature Exs (ar) = Po faveytay
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TO-220AB Package Outline (Dimensions are shown in millimeters (inches))
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EXAMPLE: THIS IS ANIRF1010
LOT CODE 1789 5 D {
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IN THE ASSEMBLY LINE "C RECTIFIER

RF1010 -]
£050 af pom 7o

MNote: "P*i rmbly li
in assembly line o EEHDATECCDE

position indicates “Lead-Free™

ASSEMBLY et YEAR 7 = 1997
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TO-220AB packages are not recommended for Surface Mount Application.

Data and specifications subject to change without notice.
This product has been designed and qualified for the Automotive [Q101] market.
Qualification Standards can be found on IR’'s Web site
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