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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Vcc Pin Relative to Ground .....-0.5V to +6.0V Short-Circuit Output Current ..........cooeeeviiiiiien 50mA for 1s

*Voltage Range on IN, LE, Q/PO, CLK/P1, D/P2, P3, P4, P5, MS, Soldering Temperature ..........cccccoovvivieiiiienin. See IPC/JEDEC
P6, P7, and P/S Relative to Ground........... -0.5Vto Vge + 0.5V J-STD-020A Specification

Operating Temperature Range...............ccccoeeeen. 0°C to +70°C *Not to exceed +6.0V

Storage Temperature Range ..........c.cccoovvenn. -55°C to +125°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.

RECOMMENDED DC OPERATING CONDITIONS
(Ta = 0°C to +70°C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vce (Note 1) +3.0 +3.6 Vv
Input Logic 1 VIH (Note 2) 0.7 xVce Vce + 0.3 Vv
Input Logic 0 ViL -0.3 +0.3xVce \

DC ELECTRICAL CHARACTERISTICS
(Vce = +3.010 3.6V, Ta = 0°C to +70°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Active and Standby Current lcc 16 30 mA
High-Level Output Current loH Vce = min, VoH = 2.3V -1.0 mA
Low-Level Output Current loL Q output, Ve = min, VoL : 0. 4.0 mA
All other outputs, Vcc = min, VoL = 0.5V 8.0
Input Leakage IL -1.0 +1.0 pA
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AC ELECTRICAL CHARACTERISTICS (ALL SPEED OPTIONS)
(Vce = +3.0V 10 3.6V, Ta = 0°C to +70°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Serial Clock Frequency foLK 10 MHz
Input Pulse Width (LE, CLK) Tw 50 ns
Data Setup to Clock tpsc 30 ns
Data Hold from Clock tDHC 0 ns
Data Setup to Enable tDSE 30 ns
Data Hold to Enable tDHE 0 ns
Enable Setup to Clock tES 0 ns
Enable Hold from Clock tEH 30 ns
LE to Q Valid teQv 50 ns
LE to Q High-Z tEQz 0 50 ns
CLK to Q Valid tcqv 50 ns
CLK to Q Invalid tcQx 0 ns
Parallel Input to Delay Valid tPDV 500 ns
Parallel Input to Delay Invalid tPDX 0 ns
LE to Delay Valid tEDV 500 ns
LE to Delay Invalid tEDX 0 ns
Power-Up Time tPU 100 ms
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AC ELECTRICAL CHARACTERISTICS (DS1123L-25)
(Vce = +3.0V 10 3.6V, Ta = 0°C to +70°C.)

DS1123L

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Reference Delay tREF (Notes 3, 4) 18 22 ns
Delay Step Size tSTEP Ta = +25°C 0 0.25 1.75 ns
Step-Zero Delay with Respect Do (Notes 4. 5) 16.5 2o ns
to IN
Step-Zero Delay with Respect {DOREF (Notes 6, 7) 25 15 0 ns
to REF
Maximum Delay with Respect {DMAX (Notes 4, 8) 80 ns
to IN
Delay with Respect to REF tDREF Position FO (Notes 7, 9) 60 ns

i At = = o
Delay with Respect to REF DREF Vce = 3.3V, Ta = +25°C 075 +0.75 %
Tolerance tDREF (Notes 7, 9)
- Atpy
Voltage Delay Variation — (Notes 7, 9) -1 +1 %
IDREF
- Atpt
Temperature Delay Variation Fo— Vce = 3.3V (Notes 7, 9) 2.5 +2.5 %
DREF
Integral Nonlinearity (Deviation )
from Straight Line) terr (Note 10) 2 0 *2 ns
OUT Delta Delay tINVO (Note 11) 0 1 2.5 ns
IN High to PWM High tPWMO (Notes 4, 12) 16.5 22 ns
Minimum PWM Output Pulse
Width tPWM (Note 13) 5 ns
Minimum Input Pulse Width twi (Note 14) 40 ns
Minimum Input Period (Note 15) 80 ns
Input Rise and Fall Times tr, tf (Note 16) 0 1 us
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AC ELECTRICAL CHARACTERISTICS (DS1123L-50)
(Vce = +3.0V to 3.6V, Ta = 0°C to +70°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Reference Delay tREF (Notes 3, 4) 18 22 ns
Delay Step Size tSTEP Ta = +25°C 0 0.5 1.75 ns
Step-Zero Delay with Respect o (Notes 4., 5) 16.5 2o ns
to IN
Step-Zero Delay with Respect {DOREF (Notes 6, 7) 25 15 0 ns
to REF
Maximum Delay with Respect {DMAX (Notes 4, 8) 144 ns
to IN
Delay with Respect to REF tDREF Position FF (Notes 7, 9) 127.5 ns

i At — _ o
Delay with Respect to REF DREF Vce = 3.3V, Ta = +25°C 075 +0.75 %
Tolerance IDREF (Notes 7, 9)
- Atpy
Voltage Delay Variation F— (Notes 7, 9) -0.75 +0.75 %
DREF
- Atpt
Temperature Delay Variation E Vce = 3.3V (Notes 7, 9) 2.5 +2.5 %
Integral Nonlinearity (Deviation )
from Straight Line) terr (Note 10) 2 0 2 ns
OUT Delta Delay tINVO (Note 11) 0 1 2.5 ns
IN High to PWM High tPWMO (Notes 4, 12) 16.5 22 ns
Minimum PWM Output Pulse
Width tPWM (Note 13) 5 ns
Minimum Input Pulse Width twi (Note 14) 40 ns
Minimum Input Period (Note 15) 80 ns
Input Rise and Fall Times tr, tf (Note 16) 0 1 us
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AC ELECTRICAL CHARACTERISTICS (DS1123L-100)
(Vce = +3.0V 10 3.6V, Ta = 0°C to +70°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Reference Delay tREF (Notes 3, 4) 18 22 ns
Delay Step Size tSTEP Ta = +25°C 0 1 2.25 ns
Step-Zero Delay with Respect 0o (Notes 4, 5) 16.5 25 ns
to IN
Step-Zero Delay with Respect {DOREF (Notes 6, 7) 25 15 0 ns
to REF
Maximum Delay with Respect {DMAX (Notes 4, 8) 272 ns
to IN
Delay with Respect to REF tDREF Position FF (Notes 7, 9) 255 ns

i At = = °
Delay with Respect to REF DREF Vce = 3.3V, Ta = +25°C 075 +0.75 %
Tolerance tDREF (Notes 7, 9)
- Atpy
Voltage Delay Variation — (Notes 7, 9) -0.5 +0.5 %
IDREF
. A
Temperature Delay Variation tti Vce = 3.3V (Notes 7, 9) -2.5 +2.5 %
DREF
Integral Nonlinearity (Deviation )
from Straight Line) terr (Note 10) 4 0 4 ns
OUT Delta Delay tINVO (Note 11) 0 1 2.5 ns
IN High to PWM High tPWMO (Notes 4, 12) 16.5 22 ns
Minimum PWM Output Pulse
Width tPWM (Note 13) 5 ns
Minimum Input Pulse Width twi (Note 14) 40 ns
Minimum Input Period (Note 15) 80 ns
Input Rise and Fall Times tr, tf (Note 16) 0 1 us

Note 1:  All voltages are referenced to ground.

Note 2: If IN'is high during power-up, the output remains low until IN is toggled low and back high again.

Note 3:  The reference delay is closely matched to the step-zero delay to allow relative timings down to zero or less.

Note 4:  Measured from rising edge of the input to the rising edge of the output (tDR).

Note 5: Delay from input to output with a programmed delay value of zero.

Note 6:  This is the relative delay between REF and OUT. The device is designed such that when programmed to zero delay the
OUT output always appears before the REF output. This parameter is numerically equal to tpo - tRer (see Figure 8).

Note 7:  From rising edge to rising edge.

Note 8:  This is the actual measured delay from IN to OUT. This parameter exhibits greater temperature variation than the relative
delay parameter.

Note 9:  This is the actual measured delay with respect to the REF output. This parameter more closely reflects the programmed
delay value than the absolute delay parameter (see Figure 8). Typical delay shift due to aging is within +0.85%. Aging
stressing includes level 1 moisture reflow preconditioning (24hr +125°C bake, 168hr +85°C/85%RH moisture soak, and
three solder reflow passes +260°C +0°C/-5°C peak) followed by 1000hr (max) Vcc biased +125°C OP/L, 1000hr unbi-
ased +150°C bake, and 1000 temperature cycles at -55°C to +125°C.
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AC ELECTRICAL CHARACTERISTICS (DS1123L-200)
(Vce = +3.0V 10 3.6V, Ta = 0°C to +70°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Reference Delay tREF (Notes 3, 4) 18 22 ns
Delay Step Size tSTEP Ta =+25°C 1.0 2 3.0 ns
Step-Zero Delay with Respect 0o (Notes 4, 5) 165 25 ns
to IN
Step-Zero Delay with Respect tboRer | (Notes 6, 7) 25 15 0 ns
to REF
Maximum Delay with Respect {OMAX (Notes 4, 8) 507 ns
to IN
Delay with Respect to REF tDREF Position FF (Notes 7, 9) 510 ns

i AlpReF = = 405°
Delay with Respect to REF ~ DREE Vce = 3.3V, Ta = +25°C 075 +075 %
Tolerance DREF (Notes 7, 9)
- Atpy
Voltage Delay Variation Fop— (Notes 7, 9) -0.5 +0.5 %
DREF
- Atpt
Temperature Delay Variation — Vce = 3.3V 2.5 +2.5 %
DREF
Integral Nonlinearity (Deviation )
from Straight Line) terr (Note 10) 5 0 S ns
OUT Delta Delay tINVO (Note 11) 0 1 2.5 ns
IN High to PWM High tPWMO (Notes 4, 12) 16.5 22 ns
Minimum PWM Output Pulse
Widith tPWM (Note 13) 5 ns
Minimum Input Pulse Width twi (Note 14) 40 ns
Minimum Input Period (Note 15) 80 ns
Input Rise and Fall Times tr, tf (Note 16) 0 1 us

Note 10: See the Integral Nonlinearity section and Figure 9.

Note 11: Change in delay value when the inverted output is selected instead of the normal, noninverting output.

Note 12: In PWM mode, the delay between the rising edge of the input and the rising edge of the output.

Note 13: The minimum value for which the monostable-vibrator pulse width should be programmed. Narrower pulse widths can be
programmed, but output levels may be impaired and ultimately no output pulse is produced.

Note 14: This is the minimum allowable interval between transitions on the input to assure accurate device operation. This parame-
ter may be violated, but timing accuracy may be impaired and ultimately very narrow pulse widths result in no output from
the device.

Note 15: This parameter applies to normal delay mode only. When a 50% duty cycle input clock is used this defines the highest
usable clock frequency. When asymmetrical clock inputs are used, the maximum usable clock frequency must be
reduced to conform to the minimum input pulse-width requirement. In PWM mode, the minimum input period is equal to
the step-zero delay and the programmed delay (tpo + tp).

Note 16: Faster rise and fall times give the greatest accuracy in measured delay. Slow edges (outside the specification maximum)
can result in erratic operations.
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EADSDITNEERSNET. INCYLTHEEND
INLIZ. MEShEZEAN. UT7LUIHEAICHLT
AMESNBINLEUEDLIMNICKRELBDIEITTY,
Zhld SRR CEBEICH U CREFEAAOUTISER L K
SETDMENINICH LTRSS AEBICHERIC
ERLAWV=HTY . MO, INLAEEMERICRIZY
FBETTTTRLET,

11

T1ECHLESA



DS1123L

3.3V, 8EY bk, TJOITSVINIAZIITEF

/ - \!
REF IN — y ———
IN
—>|f& DALLAS|—> —> R e !
P SEMICONDUCTOR OUT 1 I T
DS1123L i S .
> REF ! | ! .
—V: too :4— :< tomAX >
I [P L
out L o o e e e e m - = |r S
I
T S

M7. V7L RBEDSY AT MS =0

DELAY A

tomax —

_ STEP

DELAY A

MEASURED

{oer MEASURED DELAY
FOR ALL STEPS

INL

LINE FIT BETWEEN
MEASURED MAX
AND MIN DELAY

EXAGGERATED

tRer
MEASURED e

tno

T T >
0 64 128 192 255  STEP

X8. EBELE/NTA—H

BRENATL—FEIZPWMELTD
DS1123LD1EHRL

DST123LABEEE/NATL—5E L TER T D=0,
MS=1ZREL TS, Z2595&. DS1123L
DARICEDT RN ASNZEE) TP AED
(PWM)IStREp EtDDBBIC/NTICERESNE T, BBt
B 2E. BARBO—-ICRUBRENM L —5%
BRrNJATDIENTEFT, OUTIESEPWMESD
FAITICDNTIE, B10&ZEL &1, MS=1
THDODST123LAANEBDBEEHRIKERICEI DT R A
na&. V77 LU REA/NIIVARERRR(PWM)IS
T E9d, DS1123LZPWME L THER Y& E IS

OUTZANICER I DI EICK O TCHER RSB ZEN

LTlEBm&Eth. OUTZANICERTDE., Kei
ENRESNDOTI—T 4T A 7ILICIMATPWM
BEOZEZ5I SR I L. I LIVHENEOhEL
BoHENDHIET,
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9. I\ IFERE

ERRICERETRELRER/N VL ZAEIZHENSTT, bnsd
INJVZIIDST123LDHA RSA/INNTREET DI ED
TZEBEFREEBNINDODNIVATHBDLDTT, BELE/NA
TJL—5ZBMN)HIT2ZEEFTERNWED, HAN
A—ICRDETIEINNDERGE N /L ZAHEELT
I35 FEA

FEIRBW/E L TDODS1123LDER

DS1123LZRZHE KRR E L TR I DHICIE MS =

TIZERE L. N OAEBTOUTZINICEHE L T /2E b,
MS=1Z2%ETD2LEEHBMICANESHREBLESIC
BELZ I (H1088R), OUTZ ANICHES T © &, B
ISBRESNICEZD2EOBBWTHERLE T, K21,
BeDERETL— RDODST123LARMET 2 HIRED
RERER S 2R L F 9,

(& DALLAS M AXIN




3.3V. 8EY k. TJOISVINIALI2ITEF

®1.DS1123LF1 L1514 V/PWMDEBE H S UFFEZE

STEP SIZE MAX DELAY TIME AND | MAX INTEGRAL MAX INPUT MIN INPUT PULSE
PART MAX PULSE WIDTH* NONLINEARITY FREQUENCY WIDTH
(ns)
(ns) (ns) (MHz) (ns)
DS1123L-25 0.25 63.75 +2 25 40
DS1123L-50 0.5 127.5 +2 25 40
DS1123L-100 1.0 255 +4 25 40
DS1123L-200 2.0 510 +5 25 40

T T 7L ZBEACT L THESNISBEE— F(MS = 0)ICBITDERREE. SIUBRRE/NATL—FE—RMS = 1)IC
BITDERAR/NVZARTT .

R2. DS1123LAE IR DFFE

PERIOD CHANGE/STEP MIN OSCILLATOR FREQUENCY MAX OSCILLATOR FREQUENCY*
PART
(ns) (MHz) (MHz)
DS1123L-25 05 6.6 22
DS1123L-50 1.0 3.6 22
DS1123L-100 2.0 1.9 22
DS1123L-200 4.0 0.98 22

*BARNERIBIIEBRDZ T JOBEBICHRELET, T—AMT—2EEZRICRLET, HHBBIE2 x tplcBELLBUET,
fel2U. tp = INZE&EE UTOBE(E,

PITVr—2avER sBR S

EEFHYTYLY g:fﬁ N
FFEEE - T = 37

DS1123L2 AT 5K, BROBRERDLDICE. | :

BEE0.01uFE0. 1 FDAYF oy Trny Ll BREENVCO | 3.3V« 0.1V

RS, BREOES IV ORAREILFOHE  AN/ULZ NNA=3.0V 0.1V

AL, ZN5%EDST123L0VecE GNDDHE DT N—= 0.0V £ 0.1V

EBMUEICRYBUTY—RAVIVIVRER o o
MRISZ T &, BIGFHY T ook o1 ETFeA 500
fEDBUMEAIIDST 123LAREBY ICtpEL sz e LEUSIUITIRR: 3.0ns (max)
B £ (0.6V~2.4VTHE)

o X . INIV R 500ns
SYPLTOISIVIE—FEBRTHEED . 1
REAAS R s
SUTNTOSS IS E— K aERTsE L, @R L) HAETAFOANAFC LTSNS I,
S L AP Bt 7 A ONDI- 8 L o EEWL. 1.5VL VO ANESOILEY ST FY
S ANERAIS LA ST &g TYIEHNESORIET BT Y SO THESNET,
E: BURROERMHE. HBOHTERS N, BOT—5
S— NRETHF /A ZDEEEHIRT D EDOTIESHY

IN—I Ft Ao

X10. MS = 1DBEDHNY 1 IV TH

(& DALLAS /M AXI VI 13
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