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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Ve Pin Storage Temperature Range ...........ccccccevven. -55°C to +125°C
Relative to Ground..........ccccovviiiiiiii -0.3V to +6.0V Soldering Temperature................c..oo... Refer to the IPC/JEDEC

Voltage Range on SDA, SCL, and WDS J-STD-020 Specification.
Relative to Ground ..............cccooeiiei -0.3Vto Vee + 0.3V

Operating Temperature Range ...........c.cccccooo... -40°C to +85°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

(Vcc = +1.7V to +5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = 3.3V, Ta = +25°C, unless other-
wise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce (Note 2) 1.7 3.3 55 \
Timekeeping Voltage VTK (Note 2) 1.3 55 \
Input Logic 1 (SDA, SCL) ViH (Note 2) 0.7 xVce Vce + 0.3 \
?;gw%‘”g%i)m”u" VPULLUP | (Notes 2, 3) 55 v
) +0.3
Input Logic 0 ViL (Notes 2, 4) -0.3 Voo \
Input Leakage (SCL, CLK) ILI -1 +1 pA
I/O Leakage (SDA, SQW/INT) ILo -1 +1 pA
SDA Logic 0 Output loLspa  LLce > 2Vi VoL = 04V 3.0 mA
Vce < 2V; VoL =0.2xVce
Vce > 2V; VoL = 0.4V
A ) 3.0 mA
SQW/INT Logic 0 Output loLsqw | 1.7V < Vce <2V; VoL =0.2xVee
1.3V <Vecec < 1.7V; VoL = 0.2 x Vce 250 pA
Active Supply Current lcca (Notes 5, 6) 33 150 pA
Standby Current lccs (Notes 6, 7) 150 500 nA

Note 1:  Limits at -40°C are guaranteed by design and not production tested.

Note 2:  All voltages are referenced to ground.

Note 3: For the CLK pin, input voltages above Vcc + 0.3V cause current to flow into the device. The input current must not
exceed the current drawn by the circuit that is connected to Vcoc. Otherwise, current flows out of the DS1375, raising the
voltage level on the Vcc bus.

Note 4: ViL mIN on the CLK pin can exceed -0.3V as long as the current is limited to less than 1mA.

Note 5: lcca—SCL clocking at max frequency = 400kHz.

Note 6:  CLK pin running at 32,768Hz, rise and fall times at 10ns or less.

Note 7:  Specified with I2C bus inactive.
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AC ELECTRICAL CHARACTERISTICS

(Vce = VeeMin to Veemax, Ta = -40°C to +85°C, unless otherwise noted.) (Note 1, Figure 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Fast mode 100 400
SCL Clock Frequency fscL kHz
Standard mode 0 100
Bus Free Time Between STOP ; Fast mode 1.3 s
and START Conditions BUF Standard mode 4.7 g
Hold Time (Repeated) START HDSTA Fast mode 0.6 s
Condition (Note 8) ' Standard mode 4.0
) Fast mode 1.3
Low Period of SCL Clock tLow ys
Standard mode 4.7
High Period of SCL Clock t Fast mode 0.6
i eriod o ocC S
9 HIGH Standard mode 4.0 H
Data Hold Time (Notes 9, 10) t Fast mode 0 09
ata Hold Time (Notes 9, : s
HD:DAT Standard mode 0 0.9 H
Data Setup Time (Note 11) t Fast mode 100 ns
up Ti .
P SUDAT Standard mode 250
Start Setup Ti ; Fast mode 0.6
art Setup Time : s
P SUSTA Standard mode 4.7 H
Rise Time of Both SDA and SCL Fast mode 300
. tR 20 +0.1Cp ns
Signals (Note 12) Standard mode 1000
Fall Time of Both SDA and SCL Fast mode 300
) tF 20 + 0.1Cp ns
Signals (Note 12) Standard mode 300
Setup Time for STOP Conditi { Fast mode 0.6
etup Time for ondition . s
P SUSTO Standard mode 4.7 H
Capacitive Load for Each Bus
Line (Note 12) Ce 400 PF
Pulse Width of Spikes that Must tsp Fast mode 30 ns

be Suppressed by the Input Filter

Note 8:  After this period, the first clock pulse is generated.
Note 9: A device must internally provide a hold time of at least 300ns for the SDA signal (see the ViHmIN of the SCL signal) to
bridge the undefined region of the falling edge of SCL.

Note 10: The maximum tHD:DAT is only met if the device does not stretch the low period (tLow) of the SCL signal.

Note 11: A fast-mode device can be used in a standard-mode system, but the requirement tsy:paAT = 250ns must then be met.
This is automatically the case if the device does not stretch the low period of the SCL signal. If such a device does
stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line tR max + tsu:DAT = 1000 + 250
= 1250ns before the SCL line is released.

Note 12: Cp—total capacitance of one bus line in pF.
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BT (EHF1E

(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)

300

250

200

150

SUPPIY CURRENT (nA)

100

50

135.0

1325

w
S
o

nA)

127.5
125.0

122.5

SUPPLY CURRENT

120.0
175

115.0

B DALLAS AW AKXV

Iccs vs. Vee

/

v

/

17 22 2

T 32 37 42 47 52

Ve (V)

Iccs vs. TEMPERATURE

Voo =3.0V

/

//

__

-40

-20

0 20 40
TEMPERATURE (°C)

60

80

DS1375 toc01

DS1375 toc03

SUPPLY CURRENT (uA)

SUPPLY CURRENT (uA)

100
90
80
70
60
50
40
30
20
10

0

500
450
400
350
300
250
200
150
100
50
0

Igca vs. Ve
/ d
"4
/|
//
//
/

17 22 27 32 37 42 47 52
Ve (V)

Iccs vs. CLK INPUT VOLTAGE

DS1375 toc04

l,\ \VCC:4.OV—

o
VAR I\
4 LN

0 05 1.0 15 20 25 30 35 40 45 50
CLK VOLTAGE (V)

g/€1lsd



DS1375

PCHFBMARTC, #FHIFMINEE

5| B BF

S| B4 IhgE

1 CLK FeEnt s A, %5 B A 4R 32,768Hz. 8192Hz. 60HzEG SOHZ I 55, a5 h45% 32 55% .

2 SQW/INT | Jrie/hbri izt o 4 5 | V75 BEAME BRI . R A ] @&i85.5V, 5V ETLR.

3 GND .

4 SDA RATEARE A S . SDANIZCHE O EIRM A&, ZIRWIT B 5 T E4ME Bl . R R
A EIk5.5Y, 5VecEET K.

5 SCL AT A . SCLVIZCH: DAY 4hd A, AT RS S O AEERE . %5 E &iks.sv,
SVecHETL K.

6 Vce B, EHEIERA .

— EP BUESL. iR,

LA RH
DS1375 80 ARTC & — Z AR #ER b/ H [, A7 (] 4
i, #e iR AL BT R AR H 5T W e R — B AT g A2 7
B, hhERIBOE T 2CH O R B AT . e H
BAEF. 4. B B H. AL FEEEE, T
TR AG, BahEEARHY, QFEEFBIE. i
BhAT S A 24 /NI 2K B0 AM/PM A 7R (19 12 /8 s i =
DS1375% B4 % H#32,768Hz. 8192Hz. 60Hz = SOHZ Y 4k
TR b, DASZBELT I IhAE . BEAME B A 161 SRAM,
EF R P

FHJE, BEAHE AR E M Z01/01/00 01 00:00:00
(MM/DD/YY DOW HH:MM:SS).

TAERE

DS13754 B ATk FAE N MNA T /E, W3t START &4
RS AR IR RD B 2, SRIG IR R, Tilnl e 2L aF
e, HEEWRISTOP&M. F2HRREERS H T
B ATRTCH) 3= B BH 4

Hedk 5B

L H TS EBRMSRAMP et/ Bl 3£, 1671
SRAM Ltk A 10h—1Fh. 7EZ25 iR fEd, 2k
TR & 2R A A7 45 25 (M W R R (1Fh)B, K3 8] 21 b 1 00h
RIET2C START. STOP {4 st bl 151526 18 % s hi-O0h B,
T BB E] AR R A B A AR A . TR AR Sz AT Y[R
I, AT A B 25 A we v R LR M B . XRE, TEIRARAE
W8] AR AR A A R, R DA e EE AT A A A
MK B, BRAERA U, SIS RER
e X

Rt spFIH
T 3o 52 A X ) B A e 0 T LUR R AR AT H DD AE B
FRIAH TRICHAHMECE W . B 5 AE 4117
BE W ES AR . B EUE . SRR H R A
AR = — T i ZmiS(BCD)#& X . DS13750] DLk
FA12/NISF 2R 24 /N il 5. /INBS 25 A 2 R BB 6 1 S 128K
PZ VAN N = viok = VAR % VA5 B =110 NS vivk = B WA | 1= W €2
12/ RIS, 4550 5 AM/PM3E RO, B & TN

& DALLAS /ML AXI VI




1. It FERFISRAM

PFCHFHARTC, #HIFAMIIEE

ADDRESS | BIT7 | BIT6 | BIT5 | BIT4 | BIT3 | BIT2 [BIT1| BITO FUNCTION RANGE
00h 0 10 Seconds Seconds Seconds 00-59
0t1h 0 10 Minutes Minutes Minutes 00-59

AM/PM _
02h 0 12/24 / 10 Hours Hours Hours 112 + AM/PM
10 Hours 00-23
03h 0 0 0 0 0 Day Day 1-7
04h 0 0 10 Date Date Date 00-31
10 Month/ 01-12 +
0sh Century 0 0 Month Months Century Century
06h 10 Year Year Year 00-99
07h A1TM1 10 Seconds Seconds Alarm 1 Seconds 00-59
08h A1M2 10 Minutes Minutes Alarm 1 Minutes 00-59
AM/PM _
09h A1TM3 12/24 / 10 Hours Hours Alarm 1 Hours 1-12 + AM/PM
10 Hours 00-23
Day Alarm 1 Day 1-7
OAh A1M4 DY/DT
10 Date Date Alarm 1 Date 1-31
0Bh A2M2 10 Minutes Minutes Alarm 2 Minutes 00-59
AM/PM _
0Ch A2M3 12/24 / 10 Hours Hours Alarm 2 Hours 1-12 + AM/PM
10 Hours 00-23
— Day Alarm 2 Day 1-7
0Dh A2M4 DY/DT
10 Date Date Alarm 2 Date 1-31
OEh ECLK | CLKSEL1 | CLKSELO RS2 RS INTCN | A2IE A1IE Control —
OFh 0 0 0 0 0 0 A2F | AIF Control —
Status
10h-1Fh B7 B6 B5 B4 B3 B2 B1 BO SRAM 00-FFH
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ALARM 1 REGISTER
DY/DT MASK BITS (BIT 7) ALARM RATE
A1M | ATM | A1M | A1M

X 1 1 ’ ’ Alarm once per
second

X y y ’ 0 Alarm when seconds
match

X 1 1 0 0 Alarm when minutes
and seconds match
Alarm when hours,

X 1 0 0 0 minutes, and
seconds match
Alarm when date,

0 0 0 0 0 hours, minutes, and
seconds match
Alarm when day,

1 0 0 0 0 hours, minutes, and
seconds match

8

ALARM 2
REGISTER MASK
DY/DT BITS (BIT 7) ALARM RATE
A2M | A2M | A2M
X ’ ’ ’ Alarm once per minute
(00 seconds of every min)
X 1 1 0 Alarm when minutes match
N ’ 0 0 Allarm when hours and
minutes match
0 0 0 0 Allarm when date, hours, and
minutes match
’ 0 0 0 Allarm when day, hours, and
minutes match
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#5775 (0Eh)
Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ECLK CLKSELA1 CLKSELO RS2 RS1 INTCN A2IE A1IE
EHIEF7775(0ER) $24r: PEFEEI(INTCN). A HISQW/INT {5 5,

ET7H0: [ERERTHR(ECLK). ECLK¥ & NiB 10, CLKHi
NS EE, AP E A A0 g B SR AL b, R Bhit i F A
#r. ECLK¥ @ NZHBORS, 4raigesEs Or, A E 4 1L
B, ONDS1375 I E] 5 S hH PR 4, e ECLK LS
H0, RIGEARE, &5 HEECLKME M. X
AT DATE 3 FR4E C 0 B A ECLK B, B E) {8 [R] 45 | CLK
5| RV R Bk — S R IDA . w0k B, ECLK A &
popia:

FEOFNESAL: KMHIEFEME1E O (CLKSELFA
CLKSELO). Xk & CLK 5| i AMRFPIS b5, A
M0 AT DL B34S B VT I 25 47 48 T 75 1) 1Hz 2 2 18 (K 3) . 4
W _EH, CLKSELOFICLKSELI {4 E H38 0.
FATIE SN MEEF(RS2FAIRS ). M EE T H i i,
I H.CLKSELOFMICLKSELL {3 48 R ORt, 3 fir Fl T4 761
T U AR . 3G T AT DL RSO )
Fo PR BB, XA E B (8.192kHz). N
RCLKSELOZ, CLKSEL1 HT: — i A2 48 11, % 1HzR
5.

3. CLK# N\ SZEF075 K %0 H 5=

INTCNAL A2 800, SQW/INT 5| i 773 . INTCNAiz
B, AV A AR S AT — WA AR AT A, U
4 ik & SQW/INTT 4y H (A S ) ot (6 RE PR 95 ) . DS JC AR AR
) B bR AR 2R 240 T B ALIRES, S INTCNALI RS T
. IR EHLE, INTCNAZE N B 0.

FALL: W2 EERE(A2IE). %0 E B, A
VPR ZS 7 A7 25 P 10 1 b 207 5 0L (A2F) ik & SQW/INT 5 5
(H4INTCN = 18F). 24 A2ENL % E A2 05 & INTCN % &
HEORE, AP AL EFRWIES . Wk LHEe, %
1R A2IEN GEH80).

FOLL: WP RE{ERE(AMIE). ENE M HEIE,
VPR S A7 25 P 0 I b 1 AR B OL(ALF) fil & SQW/INT 5 5
(HINTCN = 18}). MATEN % E M2 EO INTCN % 2 H
WHONT, AIFAAfil% SQW/AINTAE 5. Ik Ly, 2%
1EALERL(GZ$0).

SQUARE-WAVE OUTPUT

INTCN CLKSEL1 CLKSELO INPUT FREQUENCY RS2 RS1 FREQUENCY

1 X X As selected X X N/A (Interrupt)

0 0 0 32,768Hz 0 0 1Hz

0 0 0 32,768Hz 0 1 1.024kHz

0 0 0 32,768Hz 1 0 4.096kHz

0 0 0 32,768Hz 1 1 8.192kHz

0 0 1 8192Hz X X 1Hz

0 1 0 60Hz X X 1Hz

0 1 1 50Hz X X 1Hz
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KZsE 7775 (OFh)
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SN EER), DS1375 3 #rikx Wifh TAER R .

o HATERZAE NIN A RE D sh B & .

o ERWERLEERES, SN BA O E R, Bk
WA R E o AN AE IS b O R EL P I R0 2
KA, 2PN REGIES .

FHRH, SR E INF
SRR B S S R
BEE RS RSOy S, BRIk
AR, & XN START ZAF -

FIEBR R IO R P, B LIRS
RAS R, %E X NSTOPZAF.

HiEBHR: UAESTART &M A, ARG S A&
FL P S R e 2 AR R e, UL I gl iR A AR
AR, S B RUR AL AR IS B0 45 5 9 (% AL -1 3 [A]
GG S S (D R QUL N VA 5 €

i FISTART 4 Ja sh K Bedi t& 4, I i STOP &4
Ll &4 . ¥ESTART 5 STOP 4% 4 2 18] 4% 4 () $ 4 =
TRECARS], O ERE e . fFEMERHMUTT
AL, BRSSO A N

IDLE ~ START
CONDITION

REPEATED IF MORE BYTES
ARE TRANSFERRED

STOP CONDITION
........................... REPEATED START

3. PCEAR &4 &
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RE&: HTFak MOk & LA E BT e K
WM AR, TR R B I s ik b,
FREAL

IOV 225 A W AU B A S e bk o 0 [R]32 IRSDA 2k, [tk
T R IS f e 1) g PSP S [E] , SDA 2 157 2 7E 1Y
(A R P Ui Tk 3-8 RVARS Sl LTI (1B e o
VA AN MR [R5 i 1 f e 7 I R AR, R
AN AN T B A R A R . XML, ik s
DA RAR SR, E R E RS ™ £ STOP

EL

EIAFNEIS TR T PCRAR M B 24, ARIER/WALIY
RZ, A5 UMY 2R 14

BN ZEEHEINZKEE. ERERENSE —
NETRMNE AL, ML TEEFET . N
FWCEN A S5 AR [ A
HIEBANZEEHE TR SERE. FRAEEESE
—AFEFONE L), SRIE MR E] — AN B,
Wi JG R & B IR SRR E TRIETEY. Bk
JG—AFTA, R AWCEEAFT G #B R E Y
. WRIRE —ANFT)E, REAENEA .
FRE AT A B ATH 8L R START. STOP &A% .
L STOP &4l & START & 45w . T EE
START £ R B 02 F — NS TR 4G, H ik
RERRMRL.

DS1375 0] TAETLLT i

Mig g s (F4R50): lid SDAMSCLE & 17
Bogs F g e Bl BT, KIENE L.

STARTHISTOP & 1€ I B AT {5 ) FFap f&s . 7
Wi ) M 15 45 b bk A By a0, 2 Js R A R AT
HEIR R . EEATAESTART &G, Mk & k=
TR — A FT . NIRRT s T4
DS1375#k, BI1101000. 423 1% i )7 M AL(R/W),
YMLNO0, FRGEME. ERBOFFEIG & =
)5, DS1375[a1SDA K H W &5 5. DS1375 M4 M
WML + SHEEIE, FRERE - NTFHIEE
DS1375, MT ¥ EDSI37SM 217 sa4g%t, DS1375%F
Ve N . B HE T LR ZEEE, B
A PLUK R 28R, DS1375 M 2& /AU Y
FA . BN ER TG, FESREHEAES
W, AR A STOP 4 I 4% 11 34098 5 # e .
Nig & EEEEER): IR — A7 KA Ty
L5 MNEEEBOERAAR. B, XMERXT, £
B 77 WAL FE s WAL F 5 AR /. DS137510 SDA K& %
BATEE , JF i SCL A SR ATHT 4. STARTHISTOP
FAFME N B AT R T AR A2 o, Ui 3 N5 ik
AR T AL G, BB TR B . R
HESTART %5, Mtk == 2 Uk B 8 5 .
TR B A1 55 0 45 762 DS 1375 # ik, B 1101000 .
BN RET ML RIW), Z0MN1, FoRiEEREE. £
PRI RS MBS A k== 7 )5, DS1375 1 SDA K& i
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<SLAVE
ADDRESS> ~ <R/W>  <WORD ADDRESS (n)> <DATA (n)> <DATA (n+1)> <DATA (1 +X)
| S | 1101000 | 0 | A | X0 | A | XXKKXXXX | A | XXKKXXXX | A || XXKXXXXX | A | P |
S - START
A ACKNOWLEDGE (ACK) [[] swaveomeser  [] misTeR TosLAVE
P-STOP DATA TRANSFERRED
R/W - READ/WRITE OR DIRECTION BIT ADDRESS (X + 1 BYTES + ACKNOWLEDGE)
4. GHHE— MR A IR
<SLAVE B
ADDRESS>  <RA>  <DATA (n)> <DATA (n+1)> <DATA (n+2)> <DATA (n+X)>
| S | 1101000 | 1 | A | XKXXXXKK | A | XXKXXXXX | A | XXKXXXXX | A || XKKXXXXX | A | P |
S - START [ ] westertosiave [ staveTomaser
A - ACKNOWLEDGE (ACK) DATA TRANSFERRED
;' EB?PA CKNOWLEDGE (1ACK) (X + 1 BYTES + ACKNOWLEDGE)
-\ NOTE: LAST DATA BYTE IS FOLLOWED BY A NACK.
R/W - READ/WRITE OR DIRECTION BIT ADDRESS

B, R — M A i

A - ACKNOWLEDGE (ACK)
P - STOP

A - NOT ACKNOWLEDGE (NACK)

RAW - READ/WRITE OR DIRECTION BIT ADDRESS

SLAVE _
ADDRESS><R/MW>  <WORD ADDRESS (n)>  <SLAVE ADDRESS (n)> <R/W>
| S | 1101000 | 0 | A | XXXXXXXX A | Sr | 1101000 | 1 | A }—‘
<DATA (n)> <DATA(n+1)> <DATA (n +2)> <DATA (n + X)>
—>| XXXXXXXX | A | XXXXXXXX | A | XXXXXXXX | A || XXXXXXXX | A | P |
S - START MASTER TO SLAVE SLAVE TO MASTER
Sr - REPEATED START \:' \:'
DATA TRANSFERRED

(X +1BYTES + ACKNOWLEDGE)
NOTE: LAST DATA BYTE IS FOLLOWED BY A NACK.
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TRANSISTOR COUNT: 11,797
PROCESS: CMOS
SUBSTRATE CONNECTED TO GROUND

BAEE

Theta-JA: 41°C/W
Theta-JC: 2°C/W
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