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PR A ) SRAM SRAEH, 7EIXFRIEHL N THF — BN 0.

THF: SR REAREAL, 757743 100 # (K {INTS1, INTS0}=00 H. 19H ] {INTS_E2, INTS_El,
INTS_E0}=010 i, TINT i s iR 2 vl

TLF: (RRREAREAL, 757743 100 # [ {INTS1, INTS0}=00 H. 19H ] {INTS_E2, INTS_El,
INTS_E0}=001 I, TINT iy G SRR 2 v

HHER 1CH

KR Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 =X VAL

TEMP_ | TEMP7 | TEMP6 | TEMP5 | TEMP4 | TEMP3_ | TEMP2 | TEMP1_ | TEMPO | 0000 00
AL AL AL AL AL AL AL AL AL 00

(RN (R AR, AR T B T LIRS T IR E

%778 1IDH
ZF | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 B DAIEN
TEMP_ | TEMP7 | TEMP6 | TEMP5 | TEMP4 | TEMP3 | TEMP2 | TEMP1 | TEMPO | 0000 00
AH AH AH AH AH AH AH AH AH 00

e IR R A, e T A TR B TR E .

&4 1EH

ZFR Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SAfE

TEMP HIS | TEMP L | TEMP L | TEMP L | TEMP L | TEMP L | TEMP L | TEMP L | TEMP L | 0111 11
L 7 6 5 4 3 2 1 0 11

iR IR SR, Bit7 NS4,

HHF8 IFH

SR Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 =X DAIEN

TEMP_HIS | TEMP_H | TEMP H | TEMP_H | TEMP H | TEMP H | TEMP H | TEMP_H | TEMP H | 1000 _00
H 7 6 5 4 3 2 1 0 00

i SRR, Bit7 AR EAL.

5 20H~25H
ARREFE R A RAGRA G . . H. By 2. N S8h.
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% 26H~2BH
SRREER AR ERA T R £ B By 2. N Ssh.

4.6 F )" RAMQCH~71H):70 ‘=5 FH F $dE RAM

47 IDW (7T2H~79H): J\FHATHGE R B0 Rnis, Wt 0l Wittts . AT 555,

ID f%dtiht | 72H 73H 74H | 75H 76H 77H 78H 79H

Ui B B E AT R B | ENE | UNEFLRS: | LB A F S
fr: 00~99 | fr: 1~12 | 1~31 | 45 1 A394. 0000~9999

4.8 HEHFFR/BHIALIE XL
T FE R 78 (18H):

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

EN_Charge Chargel Charge0

0 - - - - - 1 1

EN_Charge: 0 ZEIEFSFTIRE; 1 FUVFFRHTIRE; SHALE N 0, RIZEIEFAITGE.
Chargel Charge0 fiiid

0 0 10k

0 1 5k

1 0 2k

1 1 TR, Wit

HE: 1. RBIIBEFRE, SHBEASHINKL 80uA £4 1 VDD TIEMR, EREMEH;
FEAE PR EFE i N A WAT R SR ThRE, B N S453R didt .
2. EAFBINEEKA, BAEMR MCU SR BRI EE 18H F748 82h, AR
R EHIE LR FERTIEER LAE R T,
WRTC1. WRTC2. WRTC3 fi: Zif7#s (00H~71H) 5 R¥Ffi. Bl WRTCI=1, WRTC2=1. WRTC3=1
W5 RV R EME I, JE WRTCL A 1,J5 8 WRTC2, WRTC3 N 1; ¥ RERE $iE
BEE—EED FHITEEIEEIE. 24 WRTCI1=0,  WRTC2=0. WRTC3=0 5251k, FREE A
SeJEF, B WRTC2. WRTC3 24 0,/5 & WRTC1 A 0. H{5EE LR, BT UL E=Ar0 LIS BLAh,
M O0H 2| 7T1H P I FAE 4T LS, BEEIEIFA I SR
FEA U RVERT, TR EIRE S S R ALAE S 274238 OFH.  10H, T2 J X B2 A7 WRTCL
WRTC2. WRTC3 MIRAH, 3X =AM B8N 1 ITATT N 0, 75 0 23 3 55 47 1 i A5 5 AN AH o
(25785 RN OF (25 /728 e L8 bR AL, BT AR S S VP AR OF 25 47 #5 (vl
PASE N FFH, H251ERTIRAE OF 27 1728 A W] LAE N 7BH.
ARST fi7: H B E AL f# AEAL. St 277748 1 1 INTAF. INTDF {7 () 8 sh & A1 AT (8 g /45 1E. 24 ARST=1
I, KPP 5788 1 3T — A AR E IR, LA E=ANIRSAII R AL A7 07 . F5 ARST=0, I 75 22
% INTAF. INTDF £ 34T F 3 & A 7 iliE 2
FOBAT {37 : FOBAT=0 i, 244b-F VBAT #5820 R, INT il i 25 150 ; FOBAT=1 R, 244bF VBAT Az R, INT
g Fo VR, ZALAE VDD B R ANERAE . (BEVERAE VBAT AU INT Rt 23 51 2 s it PRIV E)
RTCF 7 : L i for, 3B R AE H F B E” 17, AN L. FHRERE KRGS (LEE
— AN RIED) AT LK RTCF Ari A 07 .
OSF: {5 4iAr &AL, OSF=1 %R AR K. BRIMER 0.
BLF: H i HL R AR G4, 24t B AR T 2.2v IR B 1" (B2 Vo BEE S Vear HER).
PMF: HUE A bR A7, 2 A Ry Vi, A5 PMF=0; 4 FIEAE A VB PMF=1.
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F32K:32K HrhiEhilfii——32K=0, ¥Fft; 32Kk=1, ZEikHid; BUAMER 0.

5. &fT 1Ic N
5.1 SD3178 il HIL X T1C 5 4745 1 77 Ui & Fb i & I 32 5 8dls . W& UA AT T1C #0177 Uik
I
(D FFURFAF
9 SCL AbF i Ha~F IS, SDA BH i P AR UK HL P I R R — AN TP IR 2% A, X SD3178 1 T
VS5 D6 Z0 ER T 46 S AT o
(2 fFIkEFAE
4 SCL 4b T~ B PR, SDA BHAE HELP- 48 Bl iy FESP B A B — /M LR 25 R, A SD3178 (MFT
BRI, REHAFHURE

tsusta thpsTA tsu.sto

H > .
H « H
SDA . .

Start condition Stop condition

SN IR B ) S AT 12

(3)  Hdlateim
2 SCL ANMEHS, H SDA ZH-FAS{bI, W#dE i CPU f&%u4s SD3178(=ihi7ERT -
RAL7EJE, R 24 SCL AR Y, H SDA £ H-PAVERF, ] CPU AL SD3178 K% K1)
HdE; 24 SCL Am ¥, H SDA HSFAR{LES, SD3178 WH|— M FFasslifs k&4

tsupat tHD.DAT

X X

SN I B S8R A i

SDA \
/|

N

(4) #hik
BRI 8 AT FIBE T . SD3178 255 LN Bh A BN ¥ SDA B A7 NG, Bk —
MAWNES (Acknowledge bit, A FfEiFR “ACK™), K WIZHE O 4 HILE].

SCL (CPU)
SDA (CPU) \i / X s X /
: Acknowledge

output
SDA (SD3178) P
Start condition
— —

tro ton
Bl 5 SEi B e E 5

=4

=4
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5.2 RE/IeSEHER
Y CPU R HFF U5 E 550 B B %R S, CPU B 2uilid SDA SRS 7 1 884t
HuhEAN 1 A7/ 5 84 kiR SD3178.
(1) #FARD

BITT | BITé | BITS | BIT4 | BIT3 | BIT2 | BIT1 | BITO
i 1 1 o 0 1 0 R

FodE 7 A1 BIT7~BIT1 FR “ZR4-RRG 7, BARRSERT Pt 28 4R thbik, [5E>4 “0110010” ;BITO
NG AL 1 N EEERAE, 0" N 5 Bl .
(2) HllaAtmis X
FEBOE 32 F NSO 15 LB 5 B SR IR K 235 SR LB A i[RI A 7 Az b S G T 7 Az ik
[FIERA [/ 0000000B). Uit SR AT HFUAME =, T AT 25 AR 5 3658 B A RS AR A5 o, B B T B B 2%
AR ARRT (T A 7 1) 75 O3 R 3 PR 3k b iy =, 4 R T A 5 U7 =K 1),
F & S E N ISR

O[T[T]OJ0[T[0]0 A B A I ALF
TEFT 5

F e ) R BRI IS R

SRR gk R R AP
L

HH A i 5 A a7 e i A

SO [1[a[a[1[o]O]A HiE A ar[0] 1] ] ]
HEH 5 THET ﬁ—‘

ot 5] s = BiE [A TF]
oM IS s e

1 I: MEE Bl e
ke E S L (E S B ST

(3)SD3178 Hdutt i 54
. Jeik 7 AL AR EHRE(0110010),56 8 ALIE NS M4 (“07), 5 9 14 SD3178 MM AL(ACK),SD3178 HE A
BIRE,;
BT R—ANTAN 8 ALHIE SD3178 KA HEHLIE(00H~T1H), , 55 9 742 SD3178 FIN N fi;
- HEBEHR, S5 1 A FENNEEEZ S AT 1 AL RAS 5 A RS T 1 AR i R B A RS
Hod o A2, WAE ACK JFi% HZ (kA &R m].
SD3178 5 %4~ il (1] 14H,15H Hihilk- 5 $048):
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= L ERER B R A E A B RS
b | |®
FuF¥ R 14K TaH| |15H
g A i

-cwmmq’ stibEcer | & -- W2
- e E - @ ize - T

FERIHER:1. BT WRTCL. WRTC2. WRTC3 =5 fu¥rfiy, X35 17 85(00H~7 1H) )5 B E 25 ZiAf A
O AL T5 FORAS, 5 W5 TE AL
. EEFIRE G RO S I R RD AR A7 A 1 S R AERT, AR 8 A bit 5E4 S AIFIL
B ACK 55 )5, Ban LR i 2ais &, A (e [F 20
3. AT HbE 4R, RS 58— AN b H 3 1.
4. NTREHIENEL, 358G, RS ETEREIPRE.
5. A K5 SIS I PR 607 B R B R 1 2 (52,44 2)

(4)SD3178 ¥¥fi A (1 B As X
SD3178 A P EE R 77 72::
D)7 1 NAR & 1 P9 3 b b v 3 4t
- HERKRIHTPIE
- BB TFOR & DACSORE T 2 B0 A B 7 17

- FE 7 ALAR AR E(0110010), 5 8 Ak N BEAT 4 (<17), 5 9 A& SD3178 [ B (ACK),SD3178
HNBRE;

PR, e 1 AT R 2 R, CPU #REA Y 1 AL RS 5 (ACKMIRHL P ) A RE L T
175 PR A0 s SR A B 5 SR e I 2, ) CPU 236 H 1AV i) 45 5 (ACK L, i), ACK

JE ik H s 1k A A R T].
SD3178 1# i J77% 1 7~ Bl(A TH~9H Hbhil 5t B 9 ):

slafullo]olilolo]&folololololifi]1]a
R = #E M
PRk
S0l |r|Oo|Oo[1|D)Ll]|a&a |9 |A|%¥|A(S|&8|P
! iz i€ i
5 & TH &4 oH
&
W AT SR LSERERE

- CRU B B 4 |:| W4 %) CPU . - IR
. etEs - Bl - EREAES

I)EE 595 2: ELEE AR (A N # ki 00H JT45)

. FFEE TG, e 7 234k (0110010),58 8 ALik N4 (“17), 55 9 172 SD3178 Hua R
(ACK),SD3178 #E A BLIRZS;
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AREE LSRR 2 )5 ,CPU # L% H 1AL RS 5 (ACK R B F) A REEL R 1235 %
I SR AR B A SRS RO R, ) CPU 36 H 1 7 (R A5 5 (ACK L, R HEF),  ACK i 4
1k A BT

SD3178 44 ik 2 /- B 00H bk 452 BUEIR):

bl
1R
3H

ol

|

FHFTS =

[ cromiere sweegloro | o | [A] [A]  wms
- L] m =152 E EHaEs

(5) SD3178 FERFIR &1 T I BE AL 4
N T ARAIE 25 B 1 A, SD3 178 11 19 2R 505 JT- 4 31 45 RANTE L 0.5S Fb 22 Py, Gtk v s
ENSEeRELTAINEE
BHIAE SD3178 w1, IIC 385 T N TESE — MRS S (START)FIRZ G 0.5 F2 2 A EH 3
KALARVGES . FTCAEER: WIFIR(E ST 3/ S 50R, B2 1L5 5, /5 Sk fR L 4
0.5 #2581k

6. NS LK

1mF

k :

T
1
'y
104
104 VDD k]

5
.|| }—4-—| ‘ | I VBAT
MS621 =i
GND SCL
SDA

I

(=1 L L 1

503178

Rl STHEAE . BT 11C BLRIFEE, LA EESEUT SD3178 ¥ty SDA. SCL £k hn b
RC B PENY FE M (BB IDE 100 Wi HLBH+%5} s 100PF™200PF FHLZE ).

7.PCB HEhR

SD3178 7EHE PCB i ZEyE R 76 SD3178 (7 I AN ZEHEAT K F iRt . ST 2k SCL. SDA £k
F5 MCU FF TIC I 1/0 Mz [AI AR A IR 100 BRI HLRH .

tT SD3178 W E ik, fEISH A I R AN B o SD3178, AN A i
SD3178, LA%ifipk SD3178 sk AdHK .
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8. hIRE %
Voo ~ Vi~ SCL+ SDA. F32K F1 INT 5|l LR HE XS FHE) weeeeeee —0.5VE 7.0V
= T T TP PP P P PP PP PP PT PP PPPTIP O —55°CE+125°C
BILRIERE (JRIE, 10 FP) cererrererrmreriirriiniiiiiinnte e 260°C

I BB WA KRR SE B SBERAFRA SR . REUNEZRSH, IHARREERRF M
THAERMRECEUEE THEFXEMASHEINER T #ART XU TR EKERRSHEXMF LHT
Yemt A SR S (N T St . B VB IRINE A e, A EAE RS RIC FEMIREL. BiRmE
KAE, RESLESIEAE RN G Z R,

9. ERFEH

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS NOTES
Vb Main Power Supply 2.3 5.5 \%
Viar Battery Supply Voltage 2.3 3.6 v

Supply Current Vpp =5V 1.2 3.0 LA
Ipp:
Vpp =3V 1.0 1.5 nA
Ibp2 Supply Current when I IC Active Vpp =5V 40 120 nA
Ibp3 Supply Current when charge enable Vpp =5V 80 LA
Ipar Battery Supply Current Vaar =3V 0.8 LA
Tr Input Leakage Current On SCL 100 nA
Io I/O Leakage Current On SDA 100 nA
Vaarnys Vaar Hysteresis 300 mV
Vop =5V
INT Vor | Output Low Voltage Tor =2mA 0.4 A%
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10. XSt

Standard Mode Fast Mode
PARAMETER CONDITIONS (fscL=100kHz) (fscL1=400kHz) UNITS
MIN TYP MAX MIN TYP MAX
fscL SCL frequency 100 400 kHz
Vi SDA and SCL input
buffer LOW voltage -0.3 0.3xVpp -0.3 0.3xVpp \%
Vim  SDA and SCL input
buffer HIGH voltage 0.7%Vpp Vop+0.3 | 0.7xVpp Vop+0.3 v
Hyteresis  SDA and SCL 0.05xV 0.05xV
- . \%
input buffer hysteresis DD DD
VoL SDA output buffer
LOW voltage sinking 2mA 04 0.4 v
Ta=25C f=IMHZ
C. : A
pin , SDA and SCL pm VDDZSV VIN -0V 10 10 pF
capacitance Vour =0V
tv Pulse width suppression
time at SDA and SCL inputs 100 30 s
SCL falling edge crossing
tan  SCL falling edge to | 30%of Vpp until SDA 900 900 s
SDA output data valid exits the 30%to 70%of
Vpp window
SDA crossing 70%of Vbp
tsur  Time the bus must be | during a STOP condition,
free before the start of anew | to SDA crossing 70%of 4700 1300 ns
transmission Vpp during the following
START condition
0,
tow  Clock LOW time | Measured at the 30% of | 474, 1300 ns

Vbp crossing

0,
tmen  Clock HIGH time | Measured at the 70% of |45, 600 -
Vpp crossing

SCL rising edge to SDA
falling edge Both 4700 600 ns
crossing 70% of Vpp

tsu:sTA START condition
setup time

From SDA falling edge
tHD:STA START condition | crossing 30% of Vpp to

hold time SCL falling edge crossing 4000 600 s
70% of Vbp
From SDA exiting the
tsu:DAT Input data setup 39% to 70% of .YDD
time window to SCL rising 250 100 ns
edge crossing 30% of
Vbp
From SCL falling edge
tHD:DAT Input data hold | crossing 30% of Vpp to 0 0 s
time SDA entering the 30% to
70%of Vpp window
From SCL rising edge
tsu:sTo STOP condition crossin_g. 70% of VDD_,to 4000 600 s
setup time SDA rising edge crossing
30% of Vbp
From SCL falling edge
crossing 30% of
ton  Output data hold time Vb ,until SDA enters the 0 0 ns
30% to 70% of Vpp
window.
t__ SDA and SCL rise time | From 30% to 70% of Vbp 1000 300 ns
tr_ SDA and SCL fall time From 70% to 30% of Vpp 300 300 ns
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t f1:17
ECL

«—p| T
~ -

L gz

>
SDap

1 aregra b HDDAT

SCéaptT

toan ; . ; trou

1LIARIRELR E X REhLk (5 BRI BRI S R REITRIEL) -

12.

EiRZE (ppm)
e

-100
-110
-120
-130

SD3178REREHF M &

T T T T T T T 1 11
ERMENSDI17SEEREFFIEH L —,

—

A

el

RIRMRER NS — 1\

-40 -30 -20 -10 0

A TR = #F 5 AR

sD3178
1712

10

20 30 40 50 60 70 80
BE(C)

i SA=SERAS"
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13 BHRRST cafn =6

SD3178 SOP8  (208mil &) Ff 3% R~ &

DETAIL =A7_ .~ '\_.
iliNE 5

i}

C2
ES

=
$

C
D1
¥

1
A3 k1
DETAIL A
~ R ~ Rt i
ik T (mm ) 1K (mm )y tiE & (mm> K (mm )y

A 5.13 5.33 c3 0. 203REF
Al 0. 38 0. 48 1] 1. 31REF
A2 1. 2TREF D1 0. 50 | 0. 80
A3 5.12 5.22 R 0. 127TYPS
B 5.18 5. 38 Rl 0. 20REF
Bl 7. 70 8. 10 k2 0. 20REF
B2 0. 35 0. 40 1 10° TYP4
B3 5. 17 5. 27 L 10" TYP4
c 1.70 1. 90 W3 2= ~ &
C1 0. 848 0. 948 L et
c2 0. 05 015

%VE: SD3178 AVRM—Z (MSL3), AR %,
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B a1

TGP A TR . T AR AIKF B R, ASCHE S A SR IR o a0 SRR AE A AT o 3
FEREEAE AR T, iETRIT S 0755-83246178 i E-mail: support@whwave. com. cn, FATHR
RFLUER

LIIFN I ES R (!

e
ABER A A WA, A AT
ABORHR LI et RAR AU S, A B AR IE T 51 E K Tk .
BT AR B S ORI SRR A R A A AR, ARIRH .
A FAARFE AR T {8 L R b 51 B0 EE =7 LRI A e BUM K 53 4E

T ASORSZ P R RRRGEDR Y, AR I DL, S, 51 kR
(SD 2 WAVE #8324 "l bR D

RIS B T BORB IR A A
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