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ABSOLUTE MAXIMUM RATINGS

Veccto GND........ TSRO PSP PP POPOPOPOPOPOOY -0.3Vto +6V Junction-to-Ambient Thermal Resistance (8a) (Note 1)
SRT, SWT, WDS, MR, WDI, to GND ........... -0.3Vto (Vcc + 0.3V) G-PINTDFN ..o, 42°C/W
RESET (Push-Pull)to GND .............cccooen. -0.3Vto (Ve + 0.3V) 8-PiN TDFN ..o 41°C/W
RESET (Open-Drain) to GND ..........oocovviiiiiiiei -0.3V to +6V Junction-to-Case Thermal Resistance (6yc) (Note 1)
Input Current (all PINS) ..vovviiiiiiiic +20mA B-Pin TDFEN ..ot 9°C/W
Output Current (RESET) ...ooooiiiiiiiccecee, +20mA 8-Pin TDFN ..o 8°C/W
Continuous Power Dissipation (Ta = +70°C) Operating Temperature Range ..... ...-40°C to +125°C
6-Pin TDFN (derate 23.8mW/°C above +70°C) ......... 1905mW Storage Temperature Range.......... ...-65°C to +150°C
8-Pin TDFN (derate 24.4mW/°C above +70°C) ......... 1951mW Junction Temperature .............cccccoovoeeeeieiieeeeee +150°C
Lead Temperature (soldering, 10S) ..........coccovviiviiiiennn. +300°C

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to www.maxim-ic.com/thermal-tutorial.

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

(Vecec =1.2V1t0 5.5V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = 3.3V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Volt v Ta =0°Cto +125°C 11 55 v
u oltage
PPy ¢ ce Ta =-40°C to 0°C 1.2 55
Vcc =50V, Ta =
-40°C to +85°C 142 210
Vcc =33V, Ta =
-40°C to +85°C 182 185
Vcec =18V, Ta =
Voe > VTH + 150mV, | 409¢ 10 +85°C 125 175
no load, reset output nA
Supply Current lcc deasserted (Note 3) Vce =50V, Ta = 142 430
-40°C to +125°C
Vcc =33V, Ta =
-40°C to +125°C 182 415
Vece =18V, Ta =
-40°C to +125°C 125 400
Vce < VTH, no load, reset output asserted 7 15 uA
VTH - VTH +
Ta = +25°
_ A=+25C 1.5% 1.5%
Vcc Reset Threshold VTH Ve falling (see Table 1) \
Ta =-40°C to VTH - VTH +
+125°C 2.5% 2.5%
Hysteresis VHYST Ve rising 0.5 %
V¢ falling from (VTH + 100mV) to
Vcc to Reset Delay tRD (V1 - 100mV) at 10mV/us 80 ys
Reset Timeout Period tRP CsRT = 2700pF 10.5 14.18 17.0 ms

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = 1.2V1t0 5.5V, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Vg = 3.3V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Ta =-40°C to
VSRT = 0V to VRAMP1, 197 240 282
125°C
SRT Ramp Current IRAMP1 Voo = 1.6V 1o 5V + nA
Ta = +25°C 210 240 270
SRT Ramp Threshold VRamMP1 | Vce = 1.6V to 5V (VRaMP rising) 1.173 1.235 1.297 Vv
. . Ta = +25°C 5 6.4 8
Watchdog Timeout Clock Period tWDPER ms
Ta = -40°C to +125°C 3.5 6.4 9.5
Ta = -40°C to
VSVVT =0Vto VRAMPZ; +125°C 197 240 282
SWT Ramp Current IRAMP2 Voe = 1.6V 10 5V nA
Ta = +25°C 210 240 270
SWT Ramp Threshold VRampP2 | Vcc = 1.6V to 5V (VRAMP2 rising) 1.173 1.235 1.297 Vv
Vce = 1.0V, Isink = 50pA 0.3
VoL Voo = 2.7V, IgINK = 1.2mA 0.3
Voe = 4.5V, IsiINK = 3.2mA 0.4
Vce = 1.8V, 0.8 x
RESET Output Voltage ISOURCE = 200pA Ve %
Vce = 2.25Y, 0.8 x
V MAX16056/MAX16057
o ISOURCE = 500pA Vce
Vce = 4.5V, 0.8 x
ISOURCE = 800pA Vee
RESET Output-Leakage Current, | Vce > VTH, reset not asserted, VRESET = 10 A
Open Drain LKG | 5.5V (MAX16058/MAX16059) : H
0.7 x
Vv
. IH Vee
Input-Logic Levels \
ViL 0.3 x
Vce
MR Minimum Pulse Width tMPW 1 us
MR Glitch Rejection 200 ns
MR to RESET Delay tMRD 250 ns
WDI Minimum Pulse Width (Note 4) 150 ns
Input Leakage Current MR, WDI, WDS is connected to GND or Vo | -100 +100 nA

Note 2: Devices are production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.
Note 3: WDI input period is 1s with trisg and traLL < 50ns.
Note 4: Guaranteed by design, not production tested.

MAXIMN
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(Vce = 2.5V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT RESET TIMEOUT PERIOD
vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. TEMPERATURE vs. CspT
10.0 — 350 p—r————r— N 20 2
Vin=223V 48 RESET IS NOT ASSERTED J 18 s
Z g V= : g
}//7/ - £ 300 | Vi 1-577\/ ‘ / 16 5
4 £ 20 1 Yog=28Y !A 14 //
= Voo =33V // /
= = . ) 12
E U == 7 z /
5 10 3 | /) & 10 /]
< ] = 0 = 2 /
Tp=-40°C o — 038
Ty = +125°C i & /
T Ta=+85°C ~ Ty=+25°C T @ 100 i 06 7
i ‘ Vee =25V Voo =18V 0.4 //
%0 02 -
0.1 0 0
10 15 20 25 30 35 40 45 50 55 40 -25-10 5 20 35 50 65 80 95 110125 0 50 100 150 200 250 300
Voo (V) TEMPERATURE (°C) CsRT (nF)
NORMALIZED RESET TIMEOUT PERIOD NORMALIZED WATCHDOG MAXIMUM Vg TRANSIENT DURATION
vs. TEMPERATURE TIMEOUT PERIOD vs. TEMPERATURE vs. RESET THRESHOLD OVERDRIVE
1.10 2 1.05 g 1000 g
108 g 1.04 g g
1.06 2 i g
/ 108 =z K FESET OCCURS ABOVE THIS LIV ri{*
. 1.04 o 1.02 = N |
& = Z 100 +
o 1.0 = 101 = L
2 10 S 2
= = =
5 098 v Z 099 / N ]
= — | = 2
0.96 0.98 =
&
0.94 0.97
0.92 0.96
Vg FALLING FROM Vi + 100mV
0.90 0.95 1
40 -25-10 5 20 35 50 65 80 95 110125 40-25-10 5 20 35 50 65 80 95 110125 10 100 1000
TEMPERATURE (°C) TEMPERATURE (°C) RESET THRESHOLD OVERDRIVE (mV)
NORMALIZED RESET THRESHOLD Vee TO RESET DELAY
VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
1.020 5 120 —————— 2
H Vee = Vi + 100mV TO Vyy - 100mV 3
1.015 2 10 3
g ]
11.010 100
= 1005
a z 90 \\
S L 2
= 1.000 = 2 N
= ] 80 N
S 0.9% N
0,99 70 -
0.985 60
0.980 50
40 -25-10 5 20 35 50 65 80 95 110125 40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C)
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REBEEREGERES)

(Vce = 2.5V, Ta = +25°C, unless otherwise noted.)

RESET OUTPUT-LOW VOLTAGE RESET OUTPUT-HIGH VOLTAGE SUPPLY CURRENT vs. WATCHDOG
vs. SINK CURRENT vs. SOURCE CURRENT SWITCHING FREQUENCY
0.30 /‘ ‘ 2 050 - 1.0 =
£ =045 £ 09 2
0.25 A vccz,5v741§ = /I 5
/ / Z 040 ST o E
0.20 / /l/ ;‘5’ 0.35 /’ /’ 3 0.7
g [
- Vo =18V / // & 030 Veg =18V 7] A g s
= / = p 74 =
=015 5025 i S 05
- / / S \ / "/ | it
= 0.20 — oy =04
040 / P ] s T [ Vee=3y z
' /' T | Vee=33v T 015 “ A 03 H
= // /
0.05 - £ 010 %—VCCJW 02 s
: v/ S}
// 005 |— 01
0 0 0
0 0510 15 20 25 30 35 40 45 50 0 0102 03 04 05 06 07 08 09 10 001 01 1 10 100 1000 10,000
Isin (mA) ISoURCE (MA) WATCHDOG SWITCHING FREQUENGY (kHz)
MANUAL RESET DELAY
vs. TEMPERATURE MANUAL RESET DELAY
270 - MAX16056 tocl
5 u S
268 g ‘
266 z MR
264 1V/div
2 262 >
2 20 -
= // SEEET
258 —1 RESET
256 — /div
254
252
250
40-25-10 5 20 35 50 65 80 95 110125 200ns/div
TEMPERATURE (°C)
RESET SINK CAPABILITY RESET SOURCE CAPABILITY
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
10 T T - 4.0 T T [
g | Vaeser=03v H i VRESET =08 x Ve A
g : 7
8 E / 5
= 30
= 7 E
s o6 = 25 v
= / ]
z 5 / £ 20 =
= e
3 / o P
< 4 2 15 ~
@D 3 o
w
)4 10
2
1 // 05
0 < 0
0 05 10 15 20 25 30 35 40 20 25 30 35 40 45 50 55
Vee (V) Vee (V)
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TEALT O NIOYIEBESEMTY ., ARICEI.
B BEREZZNZENRATDILICELDOT. 14
7O MMEEZESBELE T,

MAXIMN

fFlELT, Coyr = 100nFDIBE

twDMIN = Floor[100 x 10-9 x 1.173/(282 x 10-9)/9.5ms] x
3.5ms + 0.5 x3.5ms = 141.7ms

twDNOM = Floor[100 x 10-9 x 1.235/(240 x 10-9)/6.4ms]
X 6.4ms + 0.5 x 6.4ms = 515.2ms

twDMAX = Floor[100 x 10-9 x 1.297/(197 x 10-9)/3.5ms]
X 9.5ms + 0.5 x9.5ms = 1790.75ms
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MAX16056-MAX16059

JAFHABEDY Y FEED
DAYFRYIZALLTPD FRID125nAEE #8015

R1. ALY 23l R T4 v OZRADHA R

Vcc THRESHOLD FALLING (V)

SUFFIX

MIN TYP MAX
46 4.509 4.625 4.741
45 4.388 4.500 4.613
44 4.266 4.375 4.484
43 4.193 4.300 4.408
42 4.095 4.200 4.305
41 3.998 4.100 4.203
40 3.900 4.000 4.100
39 3.802 3.900 3.998
38 3.705 3.800 3.895
37 3.608 3.700 3.793
36 3.510 3.600 3.690
35 3.413 3.500 3.588
34 3.315 3.400 3.485
33 3.218 3.300 3.383
32 3.120 3.200 3.280
31 2.998 3.075 3.152
30 2.925 3.000 3.075
29 2.852 2.925 2.998
28 2.730 2.800 2.870
27 2.633 2.700 2.768
26 2.559 2.625 2.691
25 2.438 2.500 2.563
24 2.340 2.400 2.460
23 2.255 2.313 2.371
225 2.180 2.235 2.290
22 2.133 2.188 2.243
21 2.048 2.100 2.153
20 1.950 2.000 2.050
19 1.853 1.900 1.948
18 1.755 1.800 1.845
17 1.623 1.665 1.707
16 1.536 1.575 1.614
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DAY F Ky IILLTD FERID125nAR BB

R2. AVTFUHDBERAAF

CAPACITANCE (pF) tRp (Ms) twp (ms) | twp x 128 (ms)
39
47
56
68
82
100
120 0
150 (no capacitor is connected)
180
220
270
330
390
470
560
680
820

1000 Indeterminate Indeterminate
1200 (0, 9.6, or 16) (0, 1228.8, or 1636)
1500
1800
2200
2700 14.18 16 1641
3300 16.99 16 1641
3900 20.1 22.4 2460
4700 24.21 22.4 2460
5600 28.84 28.8 3280
6800 35.00 35.2 4099
8200 42.23 41.6 4918
10,000 51.5 54.4 6556
12,000 61.8 60.8 7376
15,000 77.25 80 9833
18,000 92.7 92.8 11,472

Not recommended

MAXIMN 13
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MAX16056-MAX16059

do7FoYaZnUty FS8LD

DAYFRYIGLAFPD FIFGRID125nAE 12O 88

R2. AVTFUHDBRGA FIRE)

CAPACITANCE (pF) trp (Ms) twp (ms) twp x 128 (ms)
22,000 113.3 112 13,929
27,000 139.05 137.6 17,206
33,000 169.95 169.6 21,302
39,000 200.85 201.6 25,398
47,000 242.05 240 30,313
56,000 288.4 291.2 36,867
68,000 350.2 348.8 44,240
82,000 422.3 419.2 53,251
100,000 515 515.2 65,539
120,000 618 617.6 78,646
150,000 772.5 771.2 98,307
180,000 927 924.8 117,968
220,000 1133 1129.6 144,182
270,000 1390.5 1392 177,769
330,000 1699.5 1699.2 217,091
390,000 2008.5 2006.4 256,412
470,000 2420.5 2416 308,841
680,000 3502
820,000 4223

Indeterminate
1,000,000 5150 (may be infinite and watchdog is disabled)
1,500,000 7725
2,200,000 11,330
3,300,000 16,995 Infinite
4,700,000 24,205 (watchdog is disabled)
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R3. EED/N—3a3y

PART TOP MARK
MAX16056ATA17+ BKZ
MAX16056ATA23+ BLA
MAX16056ATA26+ BLB
MAX16056ATA29+ BLC
MAX16056ATA31+ BLD
MAX16056ATA46+ BLE
MAX16057ATT17+ ATQ
MAX16057ATT23+ ATR
MAX16057ATT26+ ATS
MAX16057ATT29+ ATT
MAX16057ATT36+ AUC
MAX16057ATT41+ AUD
MAX16058ATA16+ BLF
MAX16058ATA22+ BLG
MAX16058ATA26+ BLH
MAX16058ATA29+ BLI
MAX16058ATA31+ BLJ
MAX16058ATA44+ BLK
MAX16059ATT16+ ATW
MAX16059ATT22+ ATX
MAX16059ATT26+ ATY
MAX16059ATT29+ ATZ
MAX16059ATT31+ AUA
MAX16059ATT44+ AUB

MAXIMN 15
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