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ABSOLUTE MAXIMUM RATINGS

Vce to AGND
Vpp to AGND
PGND_ to AGND

SKIP, SHDN, DRHOT, TSET to AGND..........c..co....... -0.3V to +6V

PWM_ 10 AGND .....ooiiiiiiiiiic e -0.3V to +6V Operating Temperature Range ............
DL_to PGND_ -0.3V to (Vpp + 0.3V) Junction Temperature....................
LX_tOAGND .o -2V to +30V Storage Temperature Range.............
DH_ 10 LX oot -0.3V to (VBsT_ + 0.3V)

-0.3Vto +6V
-0.3V to +6V
-0.3Vto +0.3V

BST_ 10 LX_ oo, -0.3Vto +6V
Continuous Power Dissipation (Ta = +70°C)

20-Pin 4mm x 4mm Thin QFN

(derate 16.9mW/°C above +70°C)..........cccccoeeeenni... 1349mW
...-40°C to +100°C

Lead Temperature (soldering, 10S) .......ccccoovvviiiviinnens. +300°C

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to

absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 2. Vcc = Vpbp = VSHDN = VSKIP = 5V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Voltage Range Vce 4.5 55 \
Vce Undervoltage-Lockout 85mV typical Vce rising 3.4 3.85 4.1
VuvLo ) , Y
Threshold hysteresis VvV falling 3.3 3.75 4.0
Vcc Quiescent Current | SKIP = AGND, PWM_ = AGND 200 400 pA
(Note 1) CC 'SKP = AGND, PWM_ = Vco 2 3 mA
Vpp Quiescent Current IDD SKIP = AGND, PWM_ = AGND 1 5 PA
Vcc Shutdown Current SHDN = SKIP = AGND 2 5 PA
VpD Shutdown Current SHDN = SKIP = AGND 1 5 pA
GATE DRIVERS AND DEAD-TIME CONTROL (Figure 1)
t B PWM_ high to DL_ low 19
DL_ Propagation Delay PWM-DL =19 — ns
tDH-DL DH_ low to DL_ high 36
tDL- DL_ low to DH_ high 25
DH_ Propagation Delay DLDH — =19 ns
tPwM-DH | PWM_ low to DH_ low 23
It DL_ falling, 3nF load 11
DL_ Transition Time FDL — El ns
tR_DL DL_ rising, 3nF load 8
t DH_ falling, 3nF load 14
DH_ Transition Time F=DH — d ns
tR_DH DH_ rising, 3nF load 16
DH_ On-Resistance (Note 2) RpH VBsT_ - Vix_=5V 1.0 4.5 Q
R High state (pullu 1.0 4.5
DL_ On-Resistance (Note 2) DL_HIGH 9 (pullup) Q
RpL_Low | Low state (pulldown) 0.35 2.0
DH_ Source/Sink Current IDH VDH_ = 2.5V, VBST_ - VL.x_ =5V 15 A
DL_ Source Current IDL_SOURCE | VDL_ = 2.5V 15 A
DL_ Sink Current IDL_SINK VpL_ =5V 5 A
Zero-Crossing Threshold VpGND_ - VLx_, SKIP = AGND 2.5 mV
TEMPERATURE SENSOR
Temperature Threshold Ta = +85°C to +125°C, 10°C falling hysteresis | -5 +5 °C
Accuracy
DRHOT Output Low Voltage ISINK = 3mA 0.4 V
DRHOT Leakage Current High state, VBRHOT = 5.5V 1 PA
2 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 2. Vo = Vpp = VSHDN = Vskip = 5V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Thermal-Shutdown Threshold 10°C hysteresis +160 °C
LOGIC CONTROL SIGNALS
Logic Input High Voltage SHDN, SKIP, PWM1, PWM2 2.4 %
Logic Input Low Voltage SHDN, SKIP, PWM1, PWM2 0.8 %
Logic Input Current SHDN, SKIP, PWM1, PWM2 -1 +1 PA
ELECTRICAL CHARACTERISTICS
(Circuit of Figure 2. Vcc = Vpp = VSHDN = VSKIP = 5V, Ta = -40°C to +100°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Voltage Range Vce 4.5 55 Y
Ve Undervoltage-Lockout 85mV typical Vce rising 3.4 4.1
Threshold VuvLo hysteresis Vce falling 3.3 4.0 v

) SKIP = AGND, PWM_ = PGND_ 450 pA
Vcc Quiescent Current lcc ——

SKIP = AGND, PWM_ = Vcc 3 mA
VpD Quiescent Current DD ?AQZP Z(ﬁ%’\:gg\g{j\é— =PGND_, 5 pA
Ve Shutdown Current SHDN = SKIP = AGND, T = -40°C to +85°C PA
Vpp Shutdown Current SHDN = SKIP = AGND, Ta = -40°C to +85°C PA
GATE DRIVERS AND DEAD-TIME CONTROL
DH_ On-Resistance (Note 2) RpH VBsT_ - Vix_ =5V 1.0 4.5 Q
DL_ On-Resistance (Note 2) RoL_riGH_| High state (pullup) 1.0 45 Q

RoL_Low | Low state (pulldown) 0.35 2.0

TEMPERATURE SENSOR
DRHOT Output Low Voltage | ISINK = 3mA 0.4 v
LOGIC CONTROL SIGNALS
Logic Input High Voltage SHDN, SKIP, PWM1, PWM2 2.4 v
Logic Input Low Voltage SHDN, SKIP, PWM1, PWM2 0.8 %

Note 1: Static drivers instead of pulsed-level translators.

Note 2: Production testing limitations due to package handling require relaxed maximum on-resistance specifications for the

thin QFN package.

Note 3: Specifications from -40°C to +100°C are guaranteed by design, not production tested.

MAXIN
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tPWM-DH_ !
-

MAX8702/MAX8703

X1. BKHE4(Electrical Characteristics) CER N2 Y1 I VI ES

REEERE

(Circuit of Figure 2. ViN = 12V, Vpp = Ve = VSADN = VSKIP = 5V, Ta = +25°C unless otherwise noted.)

POWER DISSIPATION vs. FREQUENCY POWER DISSIPATION vs. CAPACITIVE LOAD
(SINGLE PHASE, BOTH DRIVERS SWITCHING) (SINGLE PHASE, BOTH DRIVERS SWITCHING)
350 ‘ ‘ . 400 | | 5
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z / a = 50 N z
E 20 E
8 /7 3 /7
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(Circuit of Figure 2. ViN = 12V, Vpp = Ve = VSADN = VSKIP = 5V, Ta = +25°C unless otherwise noted.)
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MAX8702/MAX8703

mBt Y,
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 orC. D2 E2 DOVN
REF, | MIN. [NOM. | MAX.| MIN. | NOM. | MAX. | MIN. | NOM, | MAX.| MIN. | NOM. | MAX, CODES MIN., | NOM. | MAX. | MIN. | NOM, | MAX, |ALLOVED
A 0,70 [ 0,75 080070 | 075 | 0.80 | 0.70 | 0.75 080 | 0.70 | 0.75 | 0.80 Ti244-2 195 | 210 | 225 | 1.95 210 | 225 NO
s | 00 [002 |005] 00 |o02 [ 005 | 00 |00z [ 005] 00 ooz | 0os TI244-3 | 195 | 240 | 225 | 195 | 210 | 225 | YES
A2 0.20 REF 0.20 REF 0.20 REF 020 REF Ti244-4 195 | 210 | 225 | 1.95 210 | 225 NO
b 0.25 |0.30 035|025 | 030 | 035 | 0.20 | 025 | 0.30 | 0.18 | 0.23 | 0.30 T1644-2 195 | 210 | 225 | 195 210 | 225 NO
D |390 400 | 410 [3.90 | 400 | 410 | 390 4.00 | 430|350 [ 400 | 410 Ti644-3_ | 195 | 200 | 25| 195 | 210 | 225 | YES
E 3,90 | 4.00 | 410 | 3.90 | 400 | 410 | 3.90 4.00 | 430 | 390 | 400 | 410 T1644-4 195 (210 | 225 195 [ 210 | 225| NO
e 0.80 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. Te044-L | 195 | 210 | 225 | 195 | 210 | 225 | NO
k Joas] - | - loas| - | - |oas] - | - |eas| - | - Te044—2 | 195 | 240 | 225 | 195 | 210 | 225 | YES
L 045|055 | 065|045 | 0.55 | 065 | 045 0.55 065 | 0.30 | 0.40 | 0.50 T2044-3 195 | 210 | 225 | 1.95 210 | 225 NO
N 16 20 24 T2444-1 245 | 260 | 263 | 245 | 260 | 263 NO
ND 3 4 s 6 Tea4a-2z | 195 | 240 | 225 | 195 | 210 | 285 | YES
NE 3 4 S 6 T2444-3 245 | 260 | 263 | 245 | 260 | 263 YES
ok WGGB WGGC VGGD-1 WGGD-2 Te444-4 | 245 | 260 | 263 | 245 | 260 | 263 | NO
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994,
2. AL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
/A THE TERNINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL GONFORM TO

JESD 95-1 SPP—012. DETALS OF TERMNAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN

THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
A\ DIMENSION b APPLES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm

FROM TERMINAL TIP.
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIELE IN A SYMMETRICAL FASHION. @DALLAS /VI/JXI/VI
/B\ COPLANARTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444—1, T2444—3 AND T2444—4. TE oaas

12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. 2
21-0139 c |
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