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PNATES)
Part Number Package Packing
HR3988 48 pin TQFP with exposed thermal pad 2500 pieces per tray
TAERRFR
Characteristic Symbol Notes Rating Units

Load Supply Voltage Vis 031036 Y
Pulsed t,, <1 ps 38 A%
Logic Supply Voltage Vbp —0.4t07 \%

May be limited by duty cycle, ambient temperature, and heat
Output Current sinking. Under any set of conditions, do not exceed the 1.2 A

Four specified current rating or a Junction Temperature of 150°C.
Pulsed t,, <1 ps 2.8 A
Logic Input Voltage Range Vin -0.3t07 \%
0.5 \Y%

SENSEx Pin Voltage VsENSEx

Pulsed t, <1 pus 2.5 \Y%
VREFx Pin Voltage VREFx 2.5 A\
Operating Temperature Range Ta Range S —20 to 85 °C
Junction Temperature Tj(max) 150 °C
Storage Temperature Range Ty —40 to 125 °C
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BN ) 397 Ta=25°C, Ves = 36 V IHTIISE, BRdRdmhiing.

Characteristics Symbol Test Conditions Min. Typ.2 Max. Units
Load Supply Voltage Range Vgs Operating 8.0 - 36 A%
Logic Supply Voltage Range Vbp Operating 3.0 - 5.5 \Y%
VDD Supply Current Ipp - 5 10 mA
Source driver, Ioyr=-1.2 A, T; =
- 700 800 mQ
Output On Resistance Rps(on) 25°C
Sink driver, Ioyr = 1.2 A, T; =25°C - 700 800 mQ
Vf, Outputs IOUT =12A - — 1.3 \%
Output Leakage Ipss Outputs, Vour =0 to Vg =20 - 20 LA
Iour = 0 mA, outputs on, PWM =
VBB Supply Current Igs - - 8 mA
50 kHz, DC =50%
BHZE
: Ving 0.7xVpp - - \%
Logic Input Voltage
VIN(O) - - 0.3XVDD \%
Logic Input Current I Vn=0to5V 20 <1.0 20 HA
Input Hysteresis Viys 150 300 500 mV
PWM change to source on 350 550 1000 ns
PWM change to source off 35 - 300 ns
Propagation Delay Times thd -
PWM change to sink on 350 550 1000 ns
PWM change to sink off 35 - 250 ns
Crossover Delay tcop 300 425 1000 ns
Blank Time tBLANK 0.7 1 1.3 us
VREFx Pin Input Voltage Operatin,
P £ VREFx P £ 0.0 - 1.5 A%
Range
VREFx Pin Reference Input
Irer Vrer = 1.5 - - +1 HA
Current
Vrer= 1.5, phase current = 100% -5 - 5 %
Current Trip-Level Error’ VERR Vrer = 1.5, phase current = 67% -5 - 5 %
Vrer = 1.5, phase current = 33% -15 - 15 %
PRI L%
VBB UVLO Threshold VUV(VBB) VBB rising 73 7.6 7.9 \Y
VBB Hysteresis VuvveB)hs 100 500 600 mV
VDD UVLO Threshold VUV(VDD) VDD rising 2.65 2.8 2.95 \'%
VDD Hysteresis VUV(VDD)hy 75 105 125 mV
Thermal Shutdown
Tyrsp 155 165 175 °C
Temperature
Thermal Shutdown
R TJ TSDhys - 15 - °C
Hysteresis

'HFRAMMHER , RIEMNEERMEIWR LN ERELA LR,
‘MARFERREREFHENNANRRFG THRE  RMENSRITEEER, B TFMOSH | HETRENTE , E9ERXENRMER.

*Vere = [(Vrer/3) — Vsexsel / (Veer/3).
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PRRE
Phase 1 Phase 2
Full 1/2 1/4 10x [1x PHASE 10x 11x PHASE
(%l Tripmax) (% rripMax)

1 1 0 H H X 100 L L 1

2 33 L H 1 100 L L 1

1 2 3 100/66* L/H* L 1 100/66* L/H L 1
4 100 L L 1 33 L H 1

3 5 100 L L 1 0 H H X

6 100 L L 1 33 L H 0

2 4 7 100/66* L/H* L 1 100/66* LH L 0
8 33 L H 1 100 L L 0

5 9 0 H H X 100 L L 0

10 33 L H 0 100 L L 0

3 6 11 100/66* L/H* L 0 100/66* L/H L 0
12 100 L L 0 33 L H 0

7 13 100 L L 0 0 H H X

14 100 L L 0 33 L H 1

4 8 15 100/66* L/H* L 0 100/66* L/H L 1
16 33 LL/H* H 0 100 L L 1

* Denotes modified step mode
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Number (LQFP48) Pin Name Pin Description

3 OUTIA DMOS Full-Bridge 1 Output A

4 SENSE1 Sense Resistor Terminal for Bridge 1

5 OUTIB DMOS Full-Bridge 1 Output B

6 VBBI Load Supply Voltage

8 OUT2B DMOS Full-Bridge 2 Output B

9 SENSE2 Sense Resistor Terminal for Bridge 2

10 OUT2A DMOS Full-Bridge 2 Output A

13 PHASE4 Control Input

14 PHASE3 Control Input

15 VDD Logic Supply Voltage

16 VREFI Analog Input

17 VREF2 Analog Input

18 VREF3 Analog Input

19 VREF4 Analog Input

20 GND Ground

21 PHASE2 Control Input

22 PHASE1 Control Input

24 114 Control Input

27 OUT4A DMOS Full-Bridge 4 Output A

28 SENSE4 Sense Resistor Terminal for Bridge 4

29 OUT4B DMOS Full-Bridge 4 Output B

31 VBB2 Load Supply Voltage

32 OUT3B DMOS Full-Bridge 3 Output B

33 SENSE3 Sense Resistor Terminal for Bridge 3

34 OUT3A DMOS Full-Bridge 3 Output A

37 113 Control Input

38 112 Control Input

39 111 Control Input

40 GND Ground

42 VCP Reservoir Capacitor Terminal

43 CP1 Charge Pump Capacitor Terminal

44 CP2 Charge Pump Capacitor Terminal

45 101 Control Input

46 102 Control Input

47 103 Control Input

48 104 Control Input

1,2,7,11, 12, 23, 25, 26, 30, 35, 36, 41 NC No Connect

B PAD Exposed pad for enhanced thermal performance.

Should be soldered to the PCB.
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48 Pin TQFP with Exposed Thermal Pad
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Dimensions In Millimeters Dimensions In Inches
Symbol - X
Min Max Min Max
A 1.200 0.047
Al 0.050 0.150 0.002 0.006
A2 0.950 1.050 0.037 0.041
b 0.190 0.260 0.007 0.010
c 0.090 0.200 0.004 0.008
D 6.900 7.100 0.272 0.280
D1 8.850 9.150 0.348 0.360
D2 5.100 5.300 0.201 0.209
E 6.900 7.100 0.272 0.280
El 8.850 9.150 0.348 0.360
E2 5.100 5.300 0.201 0.209
e 0.500(BSC) 0.020(BSC)
L 0.450 0.750 0.018 0.030
0 1° 7° 1° 7°
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