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PKG CODE

M AX 3421E E H J+ - 40°C  to + 85°C 32 TQFP H 32- 1
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STATUS BITS (HOST MODE)

b7 b6 b5 b4 b3 b2 b1 b0

HXFRDNIRQ FRAMEIRQ CONNIRQ SUSDNIRQ SNDBAVIRQ RCVDAVIRQ RSMREQIRQ BUSEVENTIRQ

*

b7 b6 b5 b4 b3 b2 b1 b0

Reg4 Reg3 Reg2 Reg1 Reg0 0 DIR ACKSTAT*

STATUS BITS (PERIPHERAL MODE)

b7 b6 b5 b4 b3 b2 b1 b0

SUSPIRQ URESIRQ SUDAVIRQ IN3BAVIRQ IN2BAVIRQ OUT1DAVIRQ OUT0DAVIRQ IN0BAVIRQ
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R EG NAME b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 0 a c c 

R0 EP0 F IF O b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R1 EP1 O U T F IF O b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R2 EP2 IN F IF O b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R3 EP3 IN F IF O b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R4 SU D F IF O b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R5 EP0 B C 0 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R6 EP1 O U T B C 0 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R7 EP2 IN B C 0 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R8 EP3 IN B C 0 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R9 EPST A L L S 0 AC KS TAT S TLS TAT S TLE P 3IN S TLE P 2IN S TLE P 1OU T S TLE P 0OU T S TLE P 0IN RS C 

R10 C L R T O G S E P 3D IS AB E P 2D IS AB E P 1D IS AB C TG E P 3IN C TG E P 2IN C TG E P 1OU T 0 0 RS C 

R11 EPI R Q 0 0 S U D AV IRQ IN 3BAV IRQ IN 2BAV IRQ OU T1D AV IRQ OU T0D AV IRQ IN 0BAV IRQ RC 

R12 EPI EN 0 0 S U D AV IE IN 3BAV IE IN 2BAV IE OU T1D AV IE OU T0D AV IE IN 0BAV IE RS C 

R13 U SB IR Q U RE S D N IRQ V BU S IRQ N OV BU S IRQ S U S P IRQ U RE S IRQ BU S AC TIRQ RWU D N IRQ OS C OKIRQ RC 

R14 U SB IEN U RE S D N IE V BU S IE N OV BU S IE S U S P IE U RE S IE BU S AC TIE RWU D N IE OS C OKIE RS C 

R15 U SB C T L H OS C S TE N V BG ATE C H IP RE S P WRD OWN C ON N E C T S IG RWU 0 0 RS C 

R16 C PU C T L P U LS E WID 1 P U LS E WID 0 0 0 0 0 0 IE RS C 

R17 PIN C T L E P 3IN AK E P 2IN AK E P 0IN AK FD U P S P I IN TLE V E L P OS IN T GP X B GP X A RS C 

R18 R EVISIO N 0 0 0 1 0 0 1 0 R

R19 F N A D D R 0 b 6 b 5 b 4 b 3 b 2 b 1 b 0 R

R20 IO PIN S1 GP IN 3 GP IN 2 GP IN 1 GP IN 0 GP O U T3 GP O U T2 GP O U T1 GP O U T0 RS C 

R21 IOPINS2 GP IN 7 GP IN 6 GP IN 5 GP IN 4 GP O U T7 GP O U T6 GP O U T5 GP O U T4 RS C 

R22 GPINIRQ GP IN IRQ7 GP IN IRQ6 GP IN IRQ5 GP IN IRQ4 GP IN IRQ3 GP IN IRQ2 GP IN IRQ1 GP IN IRQ0 RS C 

R23 GPINIEN GP IN IE N 7 GP IN IE N 6 GP IN IE N 5 GP IN IE N 4 GP IN IE N 3 GP IN IE N 2 GP IN IE N 1 GP IN IE N 0 RS C 

R24 GPINPOL GP IN P OL7 GP IN P OL6 GP IN P OL5 GP IN P OL4 GP IN P OL3 GP IN P OL2 GP IN P OL1 GP IN P OL0 RS C 

R25 — 0 0 0 0 0 0 0 0 —

R26 — 0 0 0 0 0 0 0 0 —

R27 MODE 0 0 0 S E P IRQ 0 0 0 H OS T =  0 RS C 

R28 — 0 0 0 0 0 0 0 0 —

R29 — 0 0 0 0 0 0 0 0 —

R30 — 0 0 0 0 0 0 0 0 —

R31 — 0 0 0 0 0 0 0 0 —
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μ

R EG NAME b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 0 a c c 

R0 — 0 0 0 0 0 0 0 0 —

R1 RCVFIFO b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R2 SNDFIFO b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R3 — 0 0 0 0 0 0 0 0 —

R4 SUDFIFO b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R5 — 0 0 0 0 0 0 0 0 —

R6 RCVBC 0 BC 6 BC 5 BC 4 BC 3 BC 2 BC 1 BC 0 RS C 

R7 SNDBC 0 BC 6 BC 5 BC 4 BC 3 BC 2 BC 1 BC 0 RS C 

R8 — 0 0 0 0 0 0 0 0 —

R9 — 0 0 0 0 0 0 0 0 —

R10 — 0 0 0 0 0 0 0 0 —

R11 — 0 0 0 0 0 0 0 0 —

R12 — 0 0 0 0 0 0 0 0 —

R13 USBIRQ 0 V BU S IRQ N OV BU S IRQ 0 0 0 0 OS C OKIRQ RC 

R14 USBIEN 0 V BU S IE N OV BU S IE 0 0 0 0 OS C OKIE RS C 

R15 USBCTL 0 0 C H IP RE S P WRD OWN 0 0 0 0 RS C 

R16 CPUCTL P U LS E WID 1 P U LS E WID 0 0 0 0 0 0 IE RS C 

R17 PINCTL E P 3IN AK E P 2IN AK E P 0IN AK FD U P S P I IN TLE V E L P OS IN T GP X B GP X A RS C 

R18 REVISION 0 0 0 1 0 0 1 0 R

R19 — 0 0 0 0 0 0 0 0 —

R20 IOPINS1 GP IN 3 GP IN 2 GP IN 1 GP IN 0 GP O U T3 GP O U T2 GP O U T1 GP O U T0 RS C 

R21 IOPINS2 GP IN 7 GP IN 6 GP IN 5 GP IN 4 GP O U T7 GP O U T6 GP O U T5 GP O U T4 RS C 

R22 GPINIRQ GP IN IRQ7 GP IN IRQ6 GP IN IRQ5 GP IN IRQ4 GP IN IRQ3 GP IN IRQ2 GP IN IRQ1 GP IN IRQ0 RC 

R23 GPINIEN GP IN IE N 7 GP IN IE N 6 GP IN IE N 5 GP IN IE N 4 GP IN IE N 3 GP IN IE N 2 GP IN IE N 1 GP IN IE N 0 RS C 

R24 GPINPOL GP IN P OL7 GP IN P OL6 GP IN P OL5 GP IN P OL4 GP IN P OL3 GP IN P OL2 GP IN P OL1 GP IN P OL0 RS C 

R25 HIRQ H X FRD N IRQ FRAM E IRQ C ON N IRQ S U S D N IRQ S N D BAV IRQ RC V D AV IRQ RS M RE QIRQ BU S E V E N TIRQ RC 

R26 HIEN H X FRD N IE FRAM E IE C ON N IE S U S D N IE S N D BAV IE RC V D AV IE RS M RE QIE BU S E V E N TIE RS C 

R27 MODE D P P U LLD N D M P U LLD N D E LAY IS O S E P IRQ S OFKAE N AB H U BP RE S P E E D H OS T =  1 RS C 

R28 PERADDR 0 b 6 b 5 b 4 b 3 b 2 b 1 b 0 RS C 

R29 HCTL S N D TOG1 S N D TOG0 RC V TOG1 RC V TOG0 S IG RS M BU S S AM P LE FRM RS T BU S RS T LS 

R30 HXFR H S IS O OU TN IN S E TU P E P 3 E P 2 E P 1 E P 0 LS 

R31 HRSL JS TATU S KS TATU S S N D TOGRD RC V TOGRD H RS LT3 H RS LT2 H RS LT1 H RS LT0 R
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

°

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.

(All voltages referenced to GND, unless otherwise noted.)
VCC ......................................................................... -0.3V to +4V
VL .............................................................................-0.3V to +4V
VBCOMP .................................................................-0.3V to +6V
D+, D-, XI, XO ............................................-0.3V to (VCC + 0.3V)
SCLK, MOSI, MISO, SS, RES, GPOUT7–GPOUT0,

GPIN7–GPIN0, GPX, INT ..........................-0.3V to (VL + 0.3V)

Continuous Power Dissipation (TA = +70°C)
32-Pin TQFN (derate 21.3mW/°C above +70°C) .......1702mW
32-Pin TQFP (derate 13.1mW/°C above +70°C)........1047mW

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DC CHARACTERISTICS

Supply Voltage VCC VCC 3.0 3.3 3.6 V

Logic-Interface Voltage VL VL 1.4 3.6 V

VCC Supply Current ICC

Continuously transmitting on D+ and D- at
12Mbps, CL = 50pF on D+ and D- to GND,
CONNECT = 0

45 mA

VL Supply Current IL
SCLK toggling at 20MHz, SS = low,
GPIN7–GPIN0 = 0

2.35 10 mA

VCC Supply Current During Idle ICCID D+ = high, D- = low 8.7 15 mA

VCC Suspend Supply Current ICCSUS CONNECT = 0, PWRDOWN = 1 30 60 μA

V L S usp end  S up p l y C urr ent ILSUS CONNECT = 0, PWRDOWN = 1 20 50 μA

LOGIC-SIDE I/O

ILOAD = +1mA V L -  0.4

ILOAD = +5mA, VL < 2.5V (Note 4) V L -  0.45
MISO, GPOUT7–GPOUT0, GPX,
INT Output High Voltage

VOH

ILOAD = +10mA, VL ≥ 2.5V (Note 4) V L -  0.4

V

ILOAD = -1mA 0.4

ILOAD = -20mA, VL < 2.5V (Note 4) 0.6
MISO, GPOUT7–GPOUT0, GPX,
INT Output Low Voltage

VOL

ILOAD = -20mA, VL ≥ 2.5V (Note 4) 0.4

V

SCLK, MOSI, GPIN7–GPIN0, SS,
RES Input High Voltage

VIH 2/3 x VL V

SCLK, MOSI, GPIN7–GPIN0, SS,
RES Input Low Voltage

VIL 0.4 V

SCLK, MOSI, SS, RES Input
Leakage Current

IIL -1 +1 μA

GP IN 7–GP IN 0 P ul l up  Resi stor  to V L RGPIN 10 20 30 kΩ

TRANSCEIVER SPECIFICATIONS

Differential-Receiver Input
Sensitivity

|VD+ - VD-| 0.2 V

MAX3421E
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ELECTRICAL CHARACTERISTICS (continued)

°

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Differential-Receiver Common-
Mode Voltage

0.8 2.5 V

Single-Ended Receiver Input Low
Voltage

VIL 0.8 V

Single-Ended Receiver Input
High Voltage

VIH 2.0 V

Single-Ended Receiver
Hysteresis Voltage

0.2 V

D+, D- Output Low Voltage VOL RL = 1.5kΩ from D+ to 3.6V 0.3 V

D+, D- Output High Voltage VOH RL = 15kΩ from D+ and D- to GND 2.8 3.6 V

Driver Output Impedance
Excluding External Resistor

(Note 4) 2 7 11 Ω

D+ Pullup Resistor REXT = 33Ω 1.425 1.5 1.575 kΩ

D+, D- Pulldown Resistor REXT = 33Ω 14.25 15 15.75 kΩ

D+, D- Input Impedance 300 kΩ

ESD PROTECTION (D+, D-, VBCOMP)

Human Body Model
1μF ceramic capacitors from VBCOMP and
VCC to GND

±15 kV

IEC 61000-4-2 Air-Gap Discharge
1μF ceramic capacitors from VBCOMP and
VCC to GND

±12 kV

IEC 61000-4-2 Contact Discharge
1μF ceramic capacitors from VBCOMP and
VCC to GND

±8 kV

THERMAL SHUTDOWN

Thermal-Shutdown Low-to-High +160 °C

Thermal-Shutdown High-to-Low +140 °C

CRYSTAL OSCILLATOR SPECIFICATIONS (XI, XO)

XI Input High Voltage 2/3 x VC C VCC V

XI Input Low Voltage 0.4 V

XI Input Current 10 μA

XI, XO Input Capacitance 3 pF

VBCOMP COMPARATOR SPECIFICATIONS

VBCOMP Comparator Threshold VTH 1.0 2.0 3.0 V

VBCOMP Comparator Hysteresis VHYS 375 mV

VBCOMP Comparator Input
Impedance

RIN 100 kΩ

MAX3421E
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Note 3: Parameters are 100% production tested at TA = +25°C. Specifications over temperature are guaranteed by design.
Note 4: Guaranteed by bench testing. Limits are not production tested.
Note 5: At VL = 1.4V to 2.5V, derate all the SPI timing characteristics by 50%. Not production tested.
Note 6: The minimum period is derived from SPI timing parameters.
Note 7: Time-to-exit suspend is dependent on the crystal used.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

USB TRANSMITTER TIMING CHARACTERISTICS (FULL-SPEED MODE)

D+, D- Rise Time tRISE CL = 50pF, Figures 8 and 9 4 20 ns

D+, D- Fall Time tFALL CL = 50pF, Figures 8 and 9 4 20 ns

Rise-/Fall-Time Matching CL = 50pF, Figures 8 and 9 (Note 4) 90 110 %

Output-Signal Crossover Voltage CL = 50pF, Figures 8 and 9 (Note 4) 1.3 2.0 V

USB TRANSMITTER TIMING CHARACTERISTICS (HOST LOW-SPEED MODE)

D+, D- Rise Time tRISE 200pF ≤ CL ≤ 600pF, Figures 8 and 9 75 300 ns

D+, D- Fall Time tFALL 200pF ≤ CL ≤ 600pF, Figures 8 and 9 75 300 ns

Rise-/Fall-Time Matching 200p F ≤ C L ≤ 600p F, Fi g ur es 8 and  9 80 120 %

Output-Signal Crossover Voltage 200p F ≤ C L ≤ 600p F, Fi g ur es 8 and  9 1.3 2.0 V

SPI BUS TIMING CHARACTERISTICS (VL = 2.5V) (Figures 10 and 11) (Note 5)

VL > 2.5V 38.4
S eri al  C l ock ( SC LK) P eri od  ( N ote 6) tCP

VL = 1.4V 77.7
ns

SCLK Pulse-Width High tCH 17 ns

SCLK Pulse-Width Low tCL 17 ns

SS Fall to MISO Valid tCSS 20 ns

SS Leading Time Before the First
SCLK Edge

tL 30 ns

SS Trailing Time After the Last
SCLK Edge

tT 30 ns

Data-In Setup Time tDS 5 ns

Data-In Hold Time tDH 10 ns

SS Pulse High tCSW 200 ns

SCLK Fall to MISO Propagation
Delay

tDO 14.2 ns

SCLK Fall to MOSI Propagation
Delay

tDI 14.2 ns

SCLK Fall to MOSI Drive tON 3.5 ns

SS High to MOSI High
Impedance

tOFF 20 ns

SUSPEND TIMING CHARACTERISTICS

Time-to-Enter Suspend PWRDOWN = 1 to oscillator stop 5 μs

Time-to-Exit Suspend PWRDOWN = 1 to 0 to OSCOKIRQ (Note 7) 3 ms

TIMING CHARACTERISTICS 

°
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VOL

VOH

tRISE tFALL

90%

10%

MAX3421E
D+ OR D-

TEST
POINT

33Ω

15kΩCL

SCLK

SS

MOSI

MISO

tDS

tDH

tCL

tDO

tCH tT

81 2 9 10 16

tL

tCSS tCSW

tCP

HIGH
IMPEDANCE

HIGH
IMPEDANCE

SCLK

MOSI

MISO

NOTES:
1) DURING THE FIRST 8 CLOCKS CYCLES, THE MOSI PIN IS HIGH IMPEDANCE AND THE SPI MASTER DRIVES DATA ONTO THE MOSI PIN. SETUP AND HOLD TIMES ARE THE SAME AS
    FOR FULL-DUPLEX MODE.

2) FOR SPI WRITE CYCLES, THE MOSI PIN CONTINUES TO BE HIGH IMPEDANCE AND THE EXTERNAL MASTER CONTINUES TO DRIVE MOSI.

3) FOR SPI READ CYCLES, AFTER THE 8TH CLOCK-FALLING EDGE, THE MAX3421E STARTS DRIVING THE MOSI PIN AFTER TIME tON. THE EXTERNAL MASTER MUST TURN 
    OFF ITS DRIVER TO THE MOSI PIN BEFORE tON TO AVOID CONTENTION. PROPAGATION DELAYS ARE THE SAME AS FOR THE MOSI PIN IN FULL-DUPLEX MODE.

tDS

tDH

tCL tCH

tDI tOFF

tT

SS

HI-Z

81 2 9 10 16

tL

tCSW

tON

tCP

HIGH
IMPEDANCE

HIGH
IMPEDANCE
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(VCC = +3.3V, VL = +3.3V, TA = +25°C.)
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μ

μ

Ω

Ω

± Ω
±

Ω

Ω

±

±

CONNECT VBGATE VBUS_DET PULLUP

0 X X Not Connected

1 0 X Connected

1 1 0 Not Connected

1 1 1 Connected
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RES

RES
RES

–
–

–

– –

–

PULSEWID1 PULSEWID0 INT PULSE WIDTH (μs)

0 0 10.6

0 1 5.3

1 0 2.6

1 1 1.3

CLEAR
FIRST IRQ,
SECOND

IRQ STILL 
ACTIVE  

SECOND
IRQ

ACTIVE 
FIRST IRQ
ACTIVE 

CLEAR
IRQ

SINGLE
IRQ

, 

INTLEVEL = 1
POSINT = X

INTLEVEL = 0
POSINT = 0

INTLEVEL = 0
POSINT = 1

CLEAR
LAST

PENDING
IRQ  

(1)
(2)

INT

INT

INT

(1) WIDTH DETERMINED BY TIME TAKEN TO CLEAR THE IRQ.

(2) WIDTH DETERMINED BY PULSEWID1 AND PULSEWID0 BITS IN CPUCTL (R16) REGISTER.
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–

– –

–
–

• RES
RES

•

•

REGISTER BITGPOUT
WRITE

GPOUT
READ

GPOUT
PIN

–

FULL-SPEED
TIME FRAME

1ms

FULL-SPEED
TIME FRAME

1ms

SOF
USB

PACKETS

GPX

SOF SOF

~50%

SPI
CONTROLLER

SPI
CONTROLLER

MAX3421E

MAX3421E

MOSI

MISO

MOSI

MISO

FDUPSPI = 0 (DEFAULT)

FDUPSPI = 1

GPXB GPXA GPX PIN OUTPUT

0 0 OPERATE (Default State)

0 1 VBUS_DET

1 0 BUSACT/INIRQ*

1 1 SOF

*
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•

•

SS
SS

SS

SS

SS
SS

SS

SS

SS

MISO

MOSI

SCLK
MODE 0,0

SCLK
MODE 1,1

SPI MODE 0,0 OR 1,1

*MSB OF NEXT BYTE IN BURST MODE (SS REMAINS LOW)

Q7 Q6 Q5 Q4 Q3

D7 D6 D5 D4 D3 D2 D1 D0 *

Q2 Q1 Q0 *
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SS

SS

SS

SS

SS

MISO

MOSI

SCLK

SPI MODE 0,0 (CPOL = 0, CPHA = 0)

SUSPIRQ URESIRQ SUDAVIRQ IN3BAVIRQ IN2BAVIRQ

REG4 REG3 REG2 REG1 REG0 0 DIR ACKSTAT

OUT1DAVIRQ OUT0DAVIRQ IN0BAVIRQ X

SS

MISO

MOSI

SCLK

SPI MODE 0,0 (CPOL = 0, CPHA = 0)

HXFRDNIRQ FRAMEIRQ CONNIRQ SUSDNIRQ SNDBAVIRQ

REG4 REG3 REG2 REG1 REG0 0 DIR ACKSTAT*

RCVDAVIRQ RSMREQIRQ BUSEVENTIRQ X

*ACKSTAT BIT NOT USED
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GND
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33Ω
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1.0μF
CERAMIC CXI CXO

12MHz

3.3V
REGULATOR
MAX6349TL

μP

88

USB "B"
CONNECTOR

GND GPIN GPOUT

4.7μF

GPIO

GPI
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33Ω
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CXI CXO

12MHz

μP

88

USB "B"
CONNECTOR
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5V SWITCH WITH
CURRENT LIMIT
AND OC DETECT
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USB

"A" CONNECTOR

GND
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5V

XI XO

CXI CXO

12MHz

OUT IN

GPOUT GPIN

ON FLAG
3.3V

REGULATOR
WITH POR
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IP 100%
90%

36.8%

tRL
TIME

tDL

CURRENT WAVEFORM

PEAK-TO-PEAK RINGING
(NOT DRAWN TO SCALE)

Ir

10%
0

0

AMPERES

CHARGE-CURRENT-
LIMIT RESISTOR

DISCHARGE
RESISTANCE

STORAGE
CAPACITOR

Cs
100pF

RC
1MΩ

RD
1.5kΩ

HIGH- 
VOLTAGE

DC
SOURCE

DEVICE
UNDER
TEST

CHARGE-CURRENT-
LIMIT RESISTOR

DISCHARGE
RESISTANCE

STORAGE
CAPACITOR

Cs
150pF

RC
50MΩ to 100MΩ

RD
330Ω

HIGH- 
VOLTAGE

DC
SOURCE

DEVICE
UNDER
TEST

PROCESS: BiCMOS
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Maxim不对Maxim产品以外的任何电路使用负责，也不提供其专利许可。Maxim保留在任何时间、没有任何通报的前提下修改产品资料和规格的权利。电气
特性表中列出的参数值(最小值和最大值)均经过设计验证，数据资料其它章节引用的参数值供设计人员参考。
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