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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

......................................................................... -0.3V to +30V
....-0.3V to (Vcc + 0.3V)

OUT1-0UT4 (push-pull).......ccccooviiiiniann, -0.3V to (Vce + 0.3V)
OUT1-0OUT4 (open-drain) .......ccccoovveiireniieeeinennn, -0.3V to +30V
RESET (push-pull) ... ....-0.3Vto (Vcc + 0.3V)
RESET (0pen-adrain) .........ccccooeiiiiiiiiiieiceee -0.3V to 30V
INT=INA . -0.3Vto (Vce + 0.3V)
MR, TOL, TH1, THO oo, -0.3V to (Vce + 0.3V)
CDLYA=CDLY4 ...t -0.3V to +6V

CRESET .o -0.3V to (Vce + 0.3V)
Input/Output Current (all PINS).....ccocvviiiiiiiiiiiiici +20mA
Continuous Power Dissipation (Ta = +70°C)

16-Pin TQFN (derate 25mW/°C above +70°C) ........... 2000mW

20-Pin TQFN (derate 25.6mW/°C above +70°C) ........ 2051mwW
24-Pin TQFN (derate 27.8mW/°C above +70°C) ........ 2222mW

Operating Temperature Range .............ccc.co.... -40°C to +125°C
Storage Temperature Range .............coceeeenennn. -65°C to +150°C
Junction Temperature............cocccoiiiiiiii +150°C
Lead Temperature (soldering, 10S) .....cccccceevriiiiirninnnn. +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

(Vce = 2.2V 1o 28V, Ta = -40°C to +125°C, unless otherwise specified. Typical values are at Vcc = 3.3V and Ta = +25°C.) (Note 1)

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX UNITS
SUPPLY
Operating Voltage Range Vce (Note 2) 2.2 28.0 \%
Undervoltage Lockout UVLO (Note 2) 1.8 1.9 2.0 \
Undervoltage-Lockout Hysteresis | UVLOHYST | Vcc falling 50 mV
All OUT_and RESET at | Vce =33V 40 5
Vce Supply Current lcc logic-high (IN_ current | Vcc = 12V 47 75 uA
excluded) Vce = 28V 52 80
INPUTS (IN_)
3.3V threshold, TOL = GND 2970 3.052 3.135
3.3V threshold, TOL = Vcc 2.805 2888 2970
2.5V threshold, TOL = GND 2.250 2.313 2.375
2.5V threshold, TOL = Vcc 2.125 2.187 2.250
. 1.8V threshold, TOL = GND 1.620 1.665 1.710
IN_ Thresholds (IN_ Falling) VTH V
1.8V threshold, TOL = Vcc 1.530 1.575 1.620
1.5V threshold, TOL = GND 1.350 1.387 1.425
1.5V threshold, TOL = Vcc 1275 1312 1.350
1.2V threshold, TOL = GND 1.080 1.110 1.140
1.2V threshold, TOL = Vcc 1.020 1.050 1.080
Adjgstable Threshold (IN_ Vi TOL = GND 0.492 0.5 0.508 v
Falling) TOL = Vce 0463 0.472 0.481
IN_ Hysteresis (IN_ Rising) VHYST 0.5 %
IN_ Input Resistance Fixed threshold 500 918 kQ
IN_ Input Current IL Adjustable threshold only (ViN_ = 1V) -100 +100 nA
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 2.2V 1o 28V, Ta = -40°C to +125°C, unless otherwise specified. Typical values are at Vcc = 3.3V and Ta = +25°C.) (Note 1)

HEFr/ i 2 B

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX | UNITS
CRESET AND CDLY_
CRESET Threshold VTH-RESET | CRESET rising, Vcc = 3.3V 0.465 0.5 0.535 V
CRESET Charge Current IcH-RESET | Vcc = 3.3V 380 500 620 nA
CDLY_ Threshold VTH-cDLY | CDLY_rising, Vcc = 3.3V 0.95 1 1.05 V
CDLY_ Charge Current IcH-cDLY | Vce = 3.3V 200 250 300 nA
DIGITAL LOGIC INPUTS (EN_, MR, TOL, TH1, THO)
Input Low Voltage ViL 0.4 Vv
Input High Voltage VIH 1.4 V
TH1, THO Logic-Input Floating 0.6 \
TOL, TH1, THO Logic-Input _ )
Current V1oL, VTH1, VTHo = GND or Vce 1 +1 A
EN_ Input Leakage Current VEN_ = Vcc or GND -100 +100 nA
MR Internal Pullup Current Vce = 3.3V 250 535 820 nA
OUTPUTS (OUT_, RESET)
o Low Vol © 5 Vce = 1.2V, IsiNK = 90pA 0.3
utput Low Voltage (Open-Drain ~
or Push-Pull) VoL Voo = 2.25Y, Igink = 0.56mA 0.3 Vv
Vce =45V, Isink = TmA 0.35
Vee =3V, | = 500pA 0.8xV
Output High Voltage (Push-Pull) VoH ce = °V, ‘SOURCE = 9211 ce v
Vce = 4.5V, IsoURCE = 800uA 0.8 xVce
gf;%t Leakage Current (Open- ILKG Output not asserted low, VouT = 28V 1 PA
, ‘ CRESET = V¢, Ve = 3.3V 140 190 260
Reset Timeout Period tRP ms
CRESET open 0.030
TIMING
{ IN_ rising, CDLY_ open 35
IN_ to OUT_ Propagation Delay DELAYY — El P us
tDELAY- | IN_ falling, CDLY_ open 20
IN_ to RESET Propagation Delay | tRsT-DELAY | IN_ falling 35 us
MR Minimum Input Pulse Width (Note 3) 2 us
EN_ or MR Glitch Rejection 280 ns
tOFF From device enabled to device disabled 3
EN_ to OUT_ Delay ; From device disabled to device enabled 30 ps
ON 1 (cDLY_ open)
MR to RESET Delay MR falling 3 s

Note 1: Devices are production tested at Ta = +25°C. Limits over temperature are guaranteed by design.
Note 2: Operating below the UVLO causes all outputs to go low. The outputs are guaranteed to be in the correct state for Voc down

to 1.2V.

Note 3: In order to guarantee an assertion, the minimum input pulse width must be greater than 2us.

MAXIMN
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(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)
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RESET OUTPUT LOW VOLTAGE (V)
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(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12L 4x4 16L_4x4 20L_4x4 24 4x4 8L _4x4 PG, 12 £2 DOV
REF. | MIN. [NOM. | MAX.| MIN. | NOM. | wAX. | MIN. | NOM. | MAX.| MIN | NOM. | MAX. | MIN. | NOM.| MAX. | | cODES MIN. | NOM.] wax.[ mIN. T nom. ] wax. [acLowen
A 0.70 [0.75 | 0.80 [0.70 [0.75 | 0.0 | 0.70 [0.75 | 000 [ 0.70 [0.75 | 0.80 | 0.70 [075 | 080 | [T1244-3 | 195 [ 210 [225] 195 [ 210 [ 225 ves
Al 00 [o0oe [ 005] 00 [ooe [005 | 00 [00e [ 005 ] 00 002 [005] o0 [ooe [oos| [T1244-4 [ 195 [ 210 [225][ 195 [ 210 [225] N
a2 0.20 REF 0.20 REF 020 REF 0.20 REF 0.20 REF Tie44-3 | 195 | 210 [2.25[ 195 | 210 [ 225 vES
b 0.25 | 0.30 0.35]/025 |030 | 035 | 020|025 | 030 | 018 | 0.23 | 0.30 | 015 | 0.20 | 0.25 Ti644-4 195 | 210 | 225 | 195 | 210 | 225 NO
) 390 | 400 | 410 [3.90 | 400 | 410 [ 350 [4.00 | 410 [390 [ 4.00 [ 410 [ 390 [ 400 [ 420 120442 | 195 [ 210 [225] 195 | 210 | 225 | YES
E 3.90 | 400 | 410 [3.90 | 400 [ 410 [ 3.90 [4.00 | 410 [ 3.90 [ 4.00 [ 410 [ 390 [ 400 | 420 T2044-3 | 195 [ 210 |[225]| 195 | 210 |225| NO
e 0.80 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. 0.40_BSC. To4442 | 195 [ 210 [225[ 195 | 210 [225] vES
K 025 - [ - Joes|[ - [ - Joas[ - [ - Joas[ - T - Joas[ - [ - Te444-3 | 245| 260 2.63| 245 | 260| 263 YES
L 0.45 [055 [ 065045 [055 [ 065 [ 045055 | 065[ 030 | 040 [ 050 | 030 [ 0.40 | 0.50 Te444-4 | 245 | 260 263] 245 260 263[ NO
N 12 16 20 24 28 Tes44-1 | 250 [ 260] 270 ] 250 [ 260 270 | NO
ND 3 4 5 6 7

NE 3 + s 6 7

| edec WGGD WGGC WGGD-1 WGGD-2 WGGE

NOTES:
DIMENSIONING & TOLERANCING CONFORM TQO ASME Y14.5M-1994.
ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95—1 SPP—012. DETALS OF TERMINAL #1 IDENTFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE ETHER A MOLD OR MARKED FEATURE.

1
2
3
A DIMENSION b APPLIES TO METALUZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
A FROM TERMINAL TIP.

7

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMNETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC NO220, EXCEPT FOR T2444-3, T2444—4 AND T2844-1,
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. COPLANARITY SHALL NOT EXCEED 0.08mm
12. WARPAGE SHALL NOT EXCEEND Q.10mm

& LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e”, +0.05. EI‘@SQJAMIEA°§ /VI /JXI/VI

14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

TME PACKAGE OUTLINE,

12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. 2
-DRAWING NOT TO SCALE- 21-0139 E /)
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