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ABSOLUTE MAXIMUM RATINGS

VEC 1O GND .o -0.3V to +6.0V
All Other Pinsto GND .............oooeieiiiin -0.3Vto (Vcc + 0.3V)
CLOCK, RST/RST, PFO Output Current ..........ccccocoevrenn. +50mA

Continuous Power Dissipation
8-Pin uMAX (derate 4.5mW/°C over Ta = +70°C)........ 362mwW

Operating Temperature Range ..............ccccco.....

Junction Temperature..............ccooee.
Storage Temperature Range ..............

Lead Temperature (soldering, 10s)

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

(Typical Application Circuit, Vcc = +2.7V to +5.5V, Ta = -40°C to +125°C, 1MHz to 16MHz output frequency range, typical values at
Vce = +5.0V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
POWER REQUIREMENTS
Operating Supply Voltage Vce 2.7 55 \
Valid RST/RST Supply Voltage VCeR (';"J?;Tﬁ?i:poﬂg :;"ig;éor valid RST/RST 11 v
Operating Supply Current lcc feLock = 12MHz 53 mA

fcLock = 8MHz 4.5

LOGIC INPUT: SPEED
Input Leakage Current ILEAK Input is high 0.5 pA
Logic-Input High Voltage VIH 0.7 xVce vV
Logic-Input Low Voltage ViL 0.3xVce vV
PUSH-PULL LOGIC OUTPUTS: RST/RST
Output High VOH ISOURCE = TmA Vecec-1.5 \
Output Low VoL ISINK = 3mA 0.05 0.4 \
OPEN-DRAIN LOGIC OUTPUTS: RST, PFO
Output Low VoLo ISINK = 3mA 0.05 0.4 \Y
OUTPUT: CLOCK
CLOCK Output High Voltage VoHC ISOURCE = 5mA Vcc-0.3 \
CLOCK Output Low Voltage VoLc ISINK = 5mA 0.3 \
CLOCK Accuracy fcLock | Table 3, Vecc = +5.0V -4 +4 %
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ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, Vcc = +2.7V to +5.5V, Ta = -40°C to +125°C, 1MHz to 16MHz output frequency range, typical values at

Vce = +5.0V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Clock Frequency Temperature _ o
Coefficient Vce = +5.0V (Note 2) 140 400 ppm/°C
CIOCK Erequency Supply Voltage Tp = +25°C (Note 2) 067 ’ %V
Coefficient
CLOCK Duty Cycle (Note 2) 45 50 55 %
CLOCK Output Jitter Ob;ervatlon for 20s using a 500MHz 310 ps
oscilloscope RMS
Output Rise Time - CLoAD = 10pF, 10% to 90% of full scale o5 70 ns
(Note 2)
) CLoaD = 10pF, 90% to 10% of full scale
Fall T 2. 7.
Qutput Fall Time tF (Note 2) 5 5 ns
INTERNAL POWER-ON RESET
_ 4050 VTH VTH
Ta=+25°C -1.5% +15%
VTH+ Vcc rising, Table 1 T 00 v ¥
A=-40°Cto TH TH
Reset Voltage +125°C -2.5% cosn| Y
; 0.98 x
VTH- Ve fallin
TH CC g VTHs
Reset Timeout Period tRST Figure 1 86 135 250 us
POWER FAIL
Power-Fail Select Threshold VseL | PRl input 0.65 x 085x 1y
Vee Ve
Ve Monitoring Threshold .
\ \Y 4.06 4.38 4.60 \Y
(Internal Threshold) ITH ccrnsing
Internal Threshold Hysteresis VIHYST | Vcc falling 1.0 2 4.0 %VITH
PFI Monitoring Threshold .
(External Threshold) VETH PFl rising 0.9 1 14 v
External Threshold Hysteresis VEHYST | PFI falling 1.0 3.5 8.0 %VETH
Note 1: All parameters are tested at Ta = +25°C. Specifications over temperature are guaranteed by design.
Note 2: Guaranteed by design. Not production tested.
N AXIMW 3
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(Typical Application Circuit, Vcc = +5V, fcLock = 16MHz, Ta = +25°C, unless otherwise noted.)
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(Typical Application Circuit, Vcc = +5V, fcLock = 16MHz, Ta = +25°C, unless otherwise noted.)

MAXIMUM Ve TRANSIENT DURATION
CLOCK SETTLING TIME FROM START POWER-ON RESET BEHAVIOR vs. RESET THRESHOLD OVERDRIVE

MAX7391 toc10

MAX7391 toc11
N v . . . N T 1000 §
Vee : N ; B
‘ 2V/div ST Vee E
B o b 1 5v/div =z
e = \RESET OCCURS ABOVE THIS CURVE
o : : : o =
{ ) R g 100 B¢
I ; 5V/div 3 N
CLOCK X . : . . v : — \\
I 2v/div SUUESURUIUUUIUNS NURESONE SO & N~
B . . i . 1 . . 1 RST <£ 10 E—
o I 1 5vrdiv =
N —
B R PFO. [~ V/ge FALLING FROM Vg, + 100mV | ||
; . . 4 RTINS FO T 5V/div 1 | | | | | |
us/div 20us/div 100 200 300 400 500 600 700 800 900 1000
RESET THRESHOLD OVERDRIVE (mV)
CLOCK RESPONSE TO SPEED SELECT INPUT RISING THRESHOLD vs. TEMPERATURE
" . . .MAX73‘?HUCFF1£ 290 %
SPEED |+
N/div 288 P
pd
= 286 o
£ 1
= /
284 1
/
CLOCK 2.82
2V/div

-40 -25-10 5 20 35 50 65 80 95 110 125

200ns/div TEMPERATURE (°C)

MAXIMV 5




MAX7391

RIE YR #0275
i B B IR K3l

51 Bl BH
Bk BTR Ihek
1 PFI BRSSO . PRI AR REL IR DL B Ve AR ZS . RN 2R 2 % | I S 300«
2 Vee BRI . EHEVec BRI, - HOIpFRA R Ve 2 GND. 558 FUA W AT RE SR A7 -
3 N.C. WA ER.
4 GND .
5 PFO i R LR R AR A R ) L AR T R DR R R R, TR T B i Lh R R

6 SPEED Ao b R R4 A . SPEEDHE R HL PR, B4 ) B8 AR e B 452 5 SPEED AR T-AF, st by 1 40T

R —F -

HUCE) ETFECT BT, AR A

| At EAr IR SRR e URST. HEW A RST AR IT B RST. &4 LU AT Bl i 7= 4=
7 RST/RST | & fifiit: LR, Voo kT2 AL EHFE S X T WDLI S, WERAEE 1 52 i JE 1P WDk

8 CLOCK | ittty if.

LB
MAXT301 i B L1 2R . 4R, FFIRBE33VRISV R
FR P B

MAX7391$L HERH AR, -4 A T %2 ir 1L U8 Sk ek T o
A T GRLHLIE S A DD A A 05 PR T RIS, s
PLSNHRER FE B R L Ve

B 14 T 0 R 2 L —
R G R B 38 TR FEAE DD REIRTS . P 52 I R S B
BEHLT MR, 1026 FL 35S R 16 D4 5 A KO .
FEL U5 2 k6 WU (PTFO) i 1 16 45 %5 SPEED I A3, 7] 76 FiL U
SR 3 B R G bt o

S B B B LU O T B L AR B o
SR TAE . S AHLE B LB IR TR, I 4 gt
- 57 00 L K R T PR A B T B AR T
B HOARHE (HLT

FEL 950 24 K T W R L B F 34432 % A L
MR IS . LU S R A I 1SS FR L I S K
SN ERHL IR LI . PRI Ve 1T M Ve

i #h4 H{ (CLOCK)

FH 45 X B 4 i HE (CLOCK) AT B 3 — A~ Tk Q 422 4b 1 2kl — A4~
5 R IEAR 19 500Q gk, (8 HL H 4R 0E A H U4 IR
1300mV LA . CLOCK7E#& 4~ TAEH 8 Bl AR FEfa
I HAE b E ol T E IR 2 7 A e R . R Bh
VEE S % I T (EFF M4y

¥ SPEED E AR, MAX7391 A9 ish by HH 4 S e . 31X —
e n] s il #s TEEMIAEIRES, TSR A%
B H T AE, B0 rE s R SRR 1) (N A7 5B

£y
B AL REIK ShAE I #2 = A A, B RS A E
R R ERME T TR TAE. R4 =M 1 e
X HEWHARST. HEW A RSTHIFRITHERST. &4 ENR
JAA(tRg VR FRAE A 1351

LREE1{i(POR)
6 H R AL (POR) B A N i3 3h 2o #2 A i H R R R
(Veo). M Voot & A7 b B E B (Vrg )R, PORFHLEK
¥R iR % TAE. 24 Voot Vipp, B #8105 K AR 55 —
Bemta) 5 0 i, BDAE S BB S R (tr) PR AR 55 A0
RO ESHRE, BREMEL, 2 1LE1.

MAXI N




R ESE
YVec R T RE A BE VDL TR, EE AT . &
B EFERUE BEBE 225 Vg, - (Vo) - 2 AL EFHBE R AR
PRy ] L S A 2%, 52 oA Y0 v i 4 (S U R T g, DAY Ik
ARG R R SRR . 155 % M TAEFFPE+ Maximum
Ve Transient Duration vs. Reset Threshold Overdrive [l £ /4] .

1T 7 A b rE AT R ] 1 2 A (RST/RST) i £

RS
P, U5 2 2850 By R At Xk H Rl B T B (A AR . AL R R AL
552 g SR AR 00 47 L A T AR V o FL R
PRI Vol , BCE ANV, WEVec BTt
B8 (ViTp) I & 9438V, AR Ve B IEHEREE I Ve T
FEBIE (ViysT) AN, It JT % PRO i s B AL F-. Ve
T B ARFRAE L Ve T (E K 2% -

IRIE YR #0575
i B B IR K3l

24 PFI (VPFI)J:EI/‘J FE/NT0.65 x Vee (VSELEE'Q/J%E)EH' >
PR ANE L PR AR5 PRL (Vppy) B ALK F0.85 x Ve
(VseLER KB, % AFDIH R AL . AR r I8 S ke
TN 3E8 5 SR M L P U R P B IR 4%, 1 225 M7 ]
. X33V, PRI EFRZER MR E, /AT
0.65 x Ve (Vspp i /ME). SMEREE PRIHLERS, AT#ZHRF

R2 x PowerSupply
R2 +R1

VpF| =
LG Y A R1FIR2:
A X LR AAE A PFOETE, ESHK .

Vee (V)

ViTH - ViHvsT

CLK !

RST —> | e— s

PFO

CLOCK STARTS ON INTERNAL
POR (V1H4, Ve RISING).

RST RELEASES AFTER THE
RESET TIMEOUT PERIOD.

PFO ASSERTS AS V¢ DROPS
BELOW V1. CLOCK FREQUENCY

REDUCTION SHOWN IS ACHIEVED
BY CONNECTING SPEED TO PFO.

RST ASSERTS ON RESET FALLING

VOLTAGE (VH-, Vg FALLING).
CLOCK STOPS.

RST CONTINUES TO
ASSERT UNTIL Vecp.

1. L rE A1 )] B RS T/RSTHIPFO T RE

MAXIMN

L6ELXYIN



MAX7391

RIE YR #0275

i B B IR K3l

y =
briilk gl
WATCHDOG INPUT POWER-FAIL INPUT
paRT | FREQUE I RANGE | NeTion | (WDI)/WATCHDOG | (PFI/POWER-FAIL | SPEED | it o
OUTPUT (WDO) OUTPUT (PFO)
MAX7387 11032 Yes Yes/yes Yes/yes — 10 uMAX
MAX7388 110 32 Yes Yes/no No/yes — 8 UMAX
MAX7389 110 32 Yes Yes/yes — — 8 uUMAX
MAX7390 110 32 Yes Yes/no — Yes 8 UMAX
MAX7391 11032 Yes — Yes/yes Yes 8 UMAX
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