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PART TEMP RANGE Vce TRIP PIN-PACKAGE PKG CODE
DS28DG02E-3C+ -40°C to +85°C 3.3V -5% 28 TSSOP-EP (4.4mm) U28E+5
DS28DGO2E-3C+T -40°C to +85°C 3.3V -5% 28 TSSOP-EP T&R U28E+5
DS28DG02G-3C+ -40°C to +85°C 3.3V -5% 36 TQFN-EP” (6mm x 6mm) T3666+3
DS28DG02G-3C+T -40°C to +85°C 3.3V -5% 36 TQFN-EP” T&R T3666+3
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SPI 4 Motorola, Inc. /77 #F.
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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Relative to Ground -0.5V, +6V
Maximum Current SO, ALMZ, RSTZ, WDOZ Pins +20mA
Maximum Current Each PIO Pin +50mA
Maximum GND and V¢ Current 270mA
Operating Temperature Range -40°C to +85°C
Junction Temperature +150°C
Storage Temperature Range -55°C to +125°C
Soldering Temperature See IPC/JEDEC J-STD-020

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 the absolute maximum rating conditions for extended periods may affect device.

ELECTRICAL CHARACTERISTICS
(Ta = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Battery monitor off 2.2 5.25

Supply Voltage Vec Battery monitor enabled 2.7 5.25 v

Battery Voltage Veat (Note 1) 1.5 3.0 Vece \%

_ RTC oscillator off 2

Eziteeqy) Current (Vear = 3.0V, lgat RTC oscillator on 0.4 10 pA
RTC oscillator on, +25°C 4.7
SPl idle, ALMZ, WDOZ,

Standby Current (Note 2) los | RISZ high, Ve =5.25V, 60 100 uA

RTC oscillator on, all
P10s grounded

Reading EEPROM at 2
Mbps, ALMZ, WDOZ,
Operating Current lcca RTSZ high, V¢ = 5.25V, 550 800 A
RTC oscillator on, all
PIOs grounded

Programming Current IprOG Vce = 5.25V 600 1000 A
Vcc Monitor Trip Point V1rip (Note 3) 2.97 3.05 3.14 \%
Ve Monitor Trip-Point V +25°C -1.5 +1.5 oL\
Tolerance TRIPTOL  1"_40°C to +85°C 2.5 +2.5 o VTRIP
Vcc Monitor Hysteresis VhysT 04 0.5 0.6 %Vtrip
Power-Up Wait Time troip 60 us
EEPROM
Programming Time tPrOG 10 ms
Endurance Ncvele At +25°C (Notes 4, 5) 200k —
Data Retention treT At +85°C (Notes 5, 6) 40 years
REAL-TIME CLOCK
Frequency Deviation | Ar | (Notes 5, 7) | -46 +46 | PPM
PIO PINS (See Figures 21, 22, 23)
LOW-Level Output Current at Vee = 2.2V 6 9.5
VoL = 0.5V (Note 8) loL Vce = 3.3V 12.5 22.0 mA

o~ Vee = 5.25V 19 30
HIGH-Level Output Current I Von = 2.4V, Ve = 3.3V 6.5 11.0 mA
(Note 8) oH Vou = 4.5V, Ve = 5.25V 12.5 18.0
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HL L AN T T A

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
LOW-Level Input Voltage Vi 0.8 \%
HIGH-Level Input Voltage v 0.7 x Voc *+ Y,

H Vee 0.5V
Low-current mode 1
- . (Note 9)
Output Transition Time tor High-current mode 2 us
(Note 10)
Power-On Setting Time t High-current mode o5 s
PoS (Note 11) H
P10 Read Setup Time tps (Note 5) 100 ns
PIO Read Hold Time ten (Note 5) 100 ns
Leakage Current I U'gh impedance, at -1 +1 MA
CCMAX
RSTZ PIN (Note 12) (See Figures 6, 7)
LOW-Level Output Voltage Voo At 4mA sink current 0.3 V
LOW-Level Input Voltage Vi 0\'/3 X \Y
CcC
Input Leakage Current I -1 +1 MA
Minimum V¢ for Valid RSTZ Vror (Notes 5, 13) 2.13 V
RSTZ Pulse Duration trsT 176 328 532 ms
Manual Reset Pulse Width tvpw 1 us
Manual Reset Release
Threshold VTRMS (Note 14) V||_ V
Manual Reset Debounce Time toEs trsT ms
VCC falllng below VTRIP
RSTZ Delay toeL (Note 15) 90 us
ALMZ, WDOZ PINS
LOW-Level Output Voltage VoL | At 4mA sink current 0.3 \
WDI PIN
0.3 x
LOW-Level Input Voltage Vi y \Y
CcC
0.7 x Ve +
HIGH-Level Input Voltage Viu Vec 0.5V \Y
Input Leakage Current I -1 +1 MA
Minimum Input Pulse Width tvpw 1 us
0.88 1.64 2.66
. 0.44 0.82 1.33
Watchdog Timeout two User programmable 022 0.41 0.67 S
0.11 0.20 0.33
WPZ, S, SCK, CSZ PINS
LOW-Level Input Voltage Vi 03> v
CcC
0.7 x Vee +
HIGH-Level Input Voltage Vig Vee 0.5V V
Input Leakage Current I -1 +1 MA
SO PIN
LOW-Level Output Voltage VoL CHmA&Mcmeam 0.2 v
CCmin
HIGH-Level Output Voltage Vo At 1mA source current 0\'/7 X \
CcC
Output Leakage Current I High impedance, at -1 +1 MA

VCCmax
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
BATTERY MONITOR (See Figure 8)
Measured with Vgat 2.25 2.31 2.38
Var Trip Point v falling; trip point is user 203 208 214 v
Bat 11IP BTP g; rp pbl 180  1.85 1.90
programmable 158  1.62 1.66
Vgat Monitor Trip-Point v +25°C -1.5 +1.5 Y,
Tolerance TRIPTOL 17.40°C to +85°C 2.5 +2.5 °veTP
Battery Test Load Current lLoaD 7.5 20 A
Battery Test Duration teTpw I(‘r\?gfe:%?lﬁg to battery 2 s
SPI INTERFACE TIMING (See Figures 9, 10)
CSZ Setup Time tcss (Note 5) 04 us
CSZ Hold Time tcsH (Note 5) 04 us
CSZ Standby Pulse Width t Normal communication 0.25
(Note 5) CPH (Note 17) 2.0 HS
CSZ to High-Z at SO tchz 0.25 Js
SCK Clock Frequency folk 2 MHz
Data Setup Time tps (Note 5) 50 ns
Data Hold Time toH (Note 5) 50 ns
SCK Rise Time tsckr (Note 5) 1 us
SCK Fall Time tsckr (Note 5) 1 Js
Output Valid time ty (Note 5) 0 120 ns

Note 1:
Note 2:
Note 3:

Note 4:
Note 5:

Note 6:

Note 7:
Note 8:

Note 9:

Note 10:
Note 11:
Note 12:
Note 13:

Note 14:

Note 15:

Note 16:

Note 17:

If no battery is used, connect the Vgar pin to Vcc. The RTC is powered by Vear if Ve falls below Vecmin.

To the first order, this current is independent of the supply voltage value.

Nominal values: 3.3V -5%, set at factory. Measured with V¢ falling; for Vcc rising, the actual threshold is

V1rip + VhysT.

This specification is valid for each 16-byte memory page.

Not production tested. Either guaranteed by design (GBD) or guaranteed by a reliability study (EEPROM lifetime
parameters).

EEPROM writes can become nonfunctional after the data-retention time is exceeded. Long-time storage at
elevated temperatures is not recommended; the device can lose its write capability after 10 years at +125°C or 40
years at +85°C.

Valid with 32KHz crystal, 12.5pF, ESR < 45kQ, +25°C.

Total PIO sink and source currents through all PIO pins must be externally limited to less than the absolute
maximum rating of 270mA minus 1.5mA for EEPROM programming and SPI communication. Exceeding the
absolute maximum rating can cause damage.

Assumes the configuration of the system and the part is such that changing GOV<i> (0 <i = 11) between ‘b1 and
‘b0 switches between sourcing no current and sinking the absolute maximum current at the PIO<i> pin. The limit
refers to the switching time between sinking 20% of the DC current and 80% of the DC current. The same is true
for changing between 'b0 and 'b1 causing the part to switch from sinking no current to sourcing the absolute
maximum current at the PIO<i> pin.

Each output pin transitions in 1us with a pause of 1us before the next pin transitions.

All PIO are tri-stated at beginning of reset prior to setting to power-on values.

If the part has battery power (normal case) the active pulldown of RSTZ is supported by the battery.

If Vear is tied to Vcc (no battery supply) the state of the RSTZ pulldown transistor is not guaranteed when V¢ falls
below VPOR-

Threshold refers to the manual reset function obtained by forcing RSTZ low.

Transient response to a step on V¢c from above Virip down to (Vtrip - TmV). Glitches on Ve that are shorter than
toeLmin @re guaranteed to be suppressed, regardless of their amplitude. Glitches on V¢ that are longer than toeimax
are guaranteed not to be suppressed. This parameter is tested at high Vcc and guaranteed by design at low.

If enabled, this test takes place every hour on the hour. The battery voltage is compared to Vgre during the second
half of the tstew window. The timing is controlled by the RTC.

Extended duration applies to the following cases:

1) Aborted WREN, WRDI, RDSR, and WRSR command.

2) WRITE command aborted before transmitting the first complete data byte after command and address.

3) READ command aborted before reading the first complete data byte after command and address.

4) Read aborted before the end of a byte.
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5| B B
515 "
AT TSSOP28 | TQFN36 Yk
X1 1 33 32.768kHz ¥R S 1 8% 32.768kHz TCXO #iA.
X2 2 34 32.768kHz FiEEE A 2.
RSTZ 3 36 Vee HIERREANL F T I FRRs 518 (KB 30 LT3 B A
N, 5% ZI)GEL I i & A 17 A R EBUE 245 8.
WDI 4 5 FHITHRMNGIE EER), 5% ZL5505%0 & B35 77 #4000 T 134h H
HEFB A SR 245 2 .
WDOZ 5 3 B HEH )RS S IRARER), ES% Z 0567500 % & &
17 A SR 245 B
WPZ 6 4 B EPRAS I RURER), 5S4 SPI 2 /73 W 3REUE 215 B
PIO0 7 5 PIO O#0.
PIO4 8 6 PIO O#4.
PIO8 9 7 PIO O#8.
GND 10, 19 9,19 B 5
PIO10 11 10 PIO O#10.
PIO6 12 11 PIO O#6.
PIO2 13 12 PIO O#2.
Vee 14,15 13,15 | HIEHIA
PIO3 16 16 PIO M#3.
PIO7 17 17 PIO O#7.
PIO11 18 18 PIO O#11.
PIO9 20 21 PIO #9.
PIO5 21 22 PIO O#5.
PIO1 22 23 PIO O#1.
ALMZ 3 o4 RTC. b, FHIVWIREH &) FREHE 1 (REFR), 5%
ZIYFER I B A 1 AR W BUE 245 L
o) 24 25 SPI AT IERH (=),
Sl 25 26 SPI BATHHRHA .
SCK 26 28 SPI AT BN .
CSz 27 30 FIEMAIRER).
Vear 28 31 Y RTC 1 RSTZ (1945 FH st
1, 8, 14,
N.C. — 20,27, | BEEE.
29, 32, 35
GND Ep Ep RIS, PR R R R AR e, DUIE IR THE. HefE i3
W 20 3273 .
Wit

DS28DG02 ££f% T 2kb EEPROM. 12 ANXLH PIO. HATRMENhAEMIRTCRIH I B I IAE R 48 2 B HAT moks A il
KT o R s sl Bk R 3 MR A S . 4 FrDS28DG02 A HME—RFAS, W LE R BN T %2R 67 S
PG R 1 REER TR, BT SRS SPIE V). SPIHE L A shil##ISPIFLL (0,0) F1 (1,1). 7
FLYR R i (RSTZG 1IN VoAl [T FRAE T) ¥, H 7 al CUERPFgm A b s 3 11 BR AN T 1 e . RTCH
BCDA& A ZFE R ], H Ui SR . Sl gmfe, nl DLg e e RS T BSpRb . Ao eh. /. R
53 B 8 AF 3 —IRRTCHI Sl . RTC. & 110 e it i 2 44 m g 7 A g o
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Bl 1. DhRetER
7 WPZ
csz >
SCK > SPI « . Memory 12
sl » Communication | | Function Buffer |« » PIO Function ez % pion
SO < Interface »| andControl | Control N
—>
A T
64-bit Unique N 2kb
Registration "| EEPROM Array
Number
2
Voltage Monitors [+ Vee
™  Watchdog »  and Power g Vear
WDl > Timer Distribution 2
7 GND
BATA| Jvola
WDA
X1 > Real-Time "l Alarm Control > ALMZ
Clock, Calendar |« » Logic, RSTZ > WDOZ
X2 < and RTC Alarm CLkA |  Debounce
> < » RSTZ

TAF A AR 5y 44 T PIOM & AN EA 1 Bh i B (RTC/H P& o 3X— 40 i PRGN Ui W T 1 e/ OGP 2 R s 4 1)
RE MR 22 D REF B/ B0 B w5 A7 25 AN I B ARAS PR A7 8% o AT RV ee IR/ AR I PEAIME B, 5% A2
FERRIY o SPIZL FRIM IR TV A7 il &5 25 A7 4% USRI T IR D REMAEAS Uil . P10 2 GHE/FR 2 /i T PIOI
P, R R EER A, R, e E R I

DS28DG02 frfigsmelit (K 2)M 256 75 (¥ 1 /* EEPROM JTh, XiI4>h 4 4> 64 F A5 AEk S, Bt in EEPROM i
FA4E B RS BRI PIO ARG AR s, R B mGA . Bil). S (B0, D). I 2 a2
(R TFIR) AR AR it MRFR). BHLUS, nfLlUdE SRAM Zif7as Bk PIO T AN md L HBkiA
Ho A PIO MRRAS T U AR AT B s . St 28 LA A PIO —41Be s, S A=k P AE I Tt
i PIO. RTC/Hj~ AHICI w525 4725 R 22 Dy REFS I AR ZS 25 4748 o8 FH re it 3R 1R 2 G 3 RE . 5 (R4 Th g T UAR 3P
JH 4 8t EEPROM. HURHES 2 FIEE 3 HAEfifilX . HARY 28 3 UM sl vl L6 120h Hiutik DA b (¥ 7 25 - i 2k
ITEHAE.
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Bl 2. FEidas sy
ADDRESS TYPE ACCESS DESCRIPTION
000h to 03Fh EEPROM R/W User memory block 0.
040h to 07Fh EEPROM R/W User memory block 1.
080h to OBFh EEPROM R/W User memory block 2.
0COh to OFFh EEPROM R/W User memory block 3.
100h to 109h — — Reserved, contents undefined.
10Ah EEPROM R/W Power-on default for PIO output state (PIOO0 to PIO7).
10Bh EEPROM R/W Power-on default for PIO output state (P108 to PIO11).
10Ch EEPROM R/W Power-on default for PIO direction (P1O0 to P107).
10Dh EEPROM R/W Power-on default for PIO direction (P108 to PIO11).
10Eh EEPROM R/W Power-on default for PIO read-inversion (P1O0 to P1O7).
Power-on default for PIO read-inversion (P1O8 to P1011),
10Fh EEPROM R/W PIO output type (PIOO0 to PIO11 in groups of 4 PIOs), PIO
output mode (same mode for all PIOs).
110h to 117h — — Reserved, contents is undefined.
118h to 11Fh ROM R 64-bit unique registration number.
120h SRAM R/W PIO output state (PIOO0 to PIO7).
121h SRAM R/W PIO output state (PIO8 to PIO11).
122h SRAM R/W PIO direction (PIOO0 to P1O7).
123h SRAM R/W PIO direction (P1O8 to PIO11).
124h SRAM R/W P10 read-inversion (P100 to PIO7).
P10 read-inversion (PIO8 to PIO11), PIO output type (PIO0
125h SRAM R/W to PIO11 in groups of 4 P10s), PIO output mode (same
mode for all PIOs).
126h — R P10 read access (P100 to P10O7).
127h — R P10 read access (P1O8 to PIO11).
128h — — Reserved, contents undefined.
129h to 12Fh NV SRAM R/W RTC and calendar.
130h to 133h NV SRAM R/W RTC alarm.
134h NV SRAM R/W Multifunction control/setup register.
135h NV SRAM R/Clear Alarm and status register.
136h and above — — Reserved, contents undefined.
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TSR UL A

LRI PIO @ RS
ADDR b7 b6 b5 b4 b3 b2 b1l b0
10Ah | POV7 | POV6 | POV5 | POV4 | POV3 | POV2 | POV1 | POVO
10Bh X X X X POV11 | POV10 | POV9 | POV8

A DLk e i AT i B Y5 . T BRik: 10Ah: FFh; 10Bh: OFh. #%4F R, %2R AN A Asng;
F| 120h/121h Hotik,

AL A X
i?m-MOiﬁjw“ — | PIOO % PIO11 [y LBkl tiiR7&s . POVO X1 J- PIOO, KA.
X: (RHEiE) — | B, PEDURTEA.
BRIV PIO J5 1]
ADDR | b7 b6 b5 b4 b3 b2 bl bo
10ch | POD7 | POD6 | POD5 | POD4 | POD3 | POD2 | POD1 | PODO
10Dh X X X X | POD11 | POD10 | POD9 | PODS8

] LAk se AT W i B Y . T BRIAEN: 10Ch: FFh; 10Dh: OFh. 284F EHil, XANZFLERRIN 2
H 2z 2 okl 122h/123h.

ALY Az EX
PODn: PIO EHERIATS __ | PIO0 % PIO11 iy EALERINTT i), PODO Xf 1§ PIOO, HKIEAHE.
] Bl 0> it 1> A
X: (RARE) — | RE, BBURAE.
L FHBRIN PIO 2R 4H (PIO0 & PIO7)
ADDR | b7 b6 b5 b4 b3 b2 bl bo

10Eh | PIM7 | PIM6 | PIM5 | PIM4 | PIM3 | PIM2 | PIM1 | PIMO
W LR BT IR S Uy el . T BRI 00he SRR BRI, IXANFFAE AN 9 A B Z Bk 124h.

AN £z & X
PIO0 % PIO7 280 L BRAIRAS A e A, PIMO X+ P1O0, 4KIt3s
Al 0> AN 1> A

PIMn: PIO FHIERIA K
R A

8 of 33

TEL:15013652265 Q0Q:38537442



http://www._.eehome.cn
DS28DG02: 2k {7 SPI EEPROM, 4 PIO. RTC. H 7. il 1%

EEERIAK PIO 8% A8 (PIO8 & P1011), PIO % Hi 5 R Fkgy =,

ADDR b7 b6 b5 b4 b3 b2 bl b0
10Fh POTM | POT3 POT2 POT1 PIM11 | PIM10 PIM9 PIM8

] DL X S b g AT T R B . T BRIAME: 80h. Z%4F b rilt, XANFAERRM AN A AZh kB Htl 125h.

A7 B (v X

PIO8 % PIO11 #2401 L BR YIRS A A, PIM8 X1 P1O8, kIt
b0 % b3 | #i.

A 0> AN 1> A

PIO0 % PIO3 () I HL BRI\ fi H 2 28

PIMn: PIO FHERIAA
B A

POT1: BRI KR

b4

7 Bl 0> 1> e

POT2: _HiBRIAHIHI2K b5 PlO4 % PIO7 I b Hid 257,

bt} A~ 0> HiH: 1> FFi

POT3: LHLIER I Kk b6 PIO8 % PIO11 1) I By 28,

bt} A~ 0> HiH; 1> I

POTM: |- HLEBR\ 4 L A% b7 PIO0 % PIO11 [y I B g AR 2K

X Al 0> N, FDIFR; 1= K, WP IFR

ME—JE MG (118h 2 11Fh)

£:1~DS28DG02 BJf —AME—) 64 Ay ENHS, Wik 3 Frox. VEM-5 WMkl 118h(1) 8 fi 5K IT4G, b5t 48 i
JFIS (A A AR k), udik 11FhJECE (K2 RT 56 A7 IRA TR, %CRCE ZIHAX® + X° + X! + 1%
4, KTCRCIITE A5 EIE S % M0 27

K 3. 64 friFEfeg

MSB LSB
8-Bit CRC Code 48-Bit Serial Number 8-Bit Family Code (70h)
MSB LSB MSB LSB MSB LSB
PIO frHRZ
ADDR b7 b6 b5 b4 b3 b2 bl b0
120h ov7 ove6 ov5 ov4 ov3 ov2 ov1 OoVvo
121h X X X X OoVv11 ov10 ov9 ov8

AU RS BEAT I M A B i ) a5 fF B, IXSERFAEER N A S A 10Ah/10Bh M hE3E3 .

AL £z & X

PIO0 % PIO11 iR A . OVO X% -T- PIO0, &k ith254E.
Bl R PIO A, 0> % 1> 5

X: (R¥RE) — e, LA .

OVn: PIO HiHbikGs —
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PIO J7 vl
ADDR b7 b6 b5 b4 b3 b2 bl b0
122h DIR7 DIR6 DIR5 DIR4 DIR3 DIR2 DIR1 DIRO
123h X X X X DIR11 DIR10 DIR9 DIR8

AR IX S I AT 3 5 Uy el o S BN, XA AAER I N A A ) sk 10Ch/10Dh 364,

AL A & X
PIO0 % PIO11 77 DIRO Xt/ T PIO0, & 254,
ol 0> it 1> A

X: (ORFR5E) — fRA, SELUEAE .

DIRn: PIO 75 [A —

PIO x4 (PIO0 £ PIO7)

ADDR b7 b6 b5 b4 b3 b2 bl b0
124h IMSK7 | IMSK6 | IMSK5 | IMSK4 | IMSK3 | IMSK2 | IMSK1 | IMSKO

PO AZ A T B B U5 IR o s fF B, 23 A AN A B L 10Eh 3635,

AL AL EX
IMSKn: PIO B4 Al __ | PIOO % PIO7 (¥ A L. IMSKO %% T~ PIO0, KUt
Bl 0> ASA s 1> Al

PIO 4 (PIO8 & PIO11), PIO % RALFIH HAER

ADDR b7 b6 b5 b4 b3 b2 bl b0
125h OT™M oT3 oT2 OT1 IMSK11 | IMSK10 | IMSK9 | IMSK8

LR Z AT I B 505 1) o dAF BN, X5 A7 s I 28 B 3 HBHE 10Fh 4.

A7 B A7 & X
IMSKn: PIO & b0 & | PIO8 % PIO11 )i e #H47..  PIM8 X . T PIO8, Mk k.
b3 il 0> A 1> kA

PIO0 % PIO3 [y,

. A TR — : y
OT1: izl P E: 0D Heb 19 IR
. PlO4 & PIO7 [#%y 250,
. S KO .
OT2: #th 4! BS | 2l 0 Ml 1D IF
. PI1O8 & PIO11 [f)f i 255,
R eSSt — > Y
OTM: il st b7 PIO0 % PIO11 [y it

Bl 0> ARHR, [FPEA 1D R, U
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PIO &#:1E
ADDR b7 b6 b5 b4 b3 b2 b1l b0
126h V7 IV6 V5 V4 \V&! V2 \Al IVO
127h 0 0 0 0 V11 V10 V9 V8

XL Il N REREAT B A . Mk 127h (05 4 2 7 ALEEUG N 0. EIRTT MW BGE, B PIO Sl EAT
Y, B S AIRIZHPIRES, TTRES PIO % th Ar A7 28 (1 B ELAN ] o

A7 B A X
PIO0 % PIO11 51 A IVO X NT PIOO, Kk
~: IVn = PIOn 5% IMSKn

IVn: PIOn IF4m A —

K 4 WoR T PIO faifb R EEE . Sl PIO iy HUR A (OVN) FSARAE (IVN) 27 4788 LK A7 i 2825 1F) 122h % 125h (DIRn,
IMSKn, OTn)Vj ] B ARl B3 IPIRAS o IR Befpl ke 2845 b FL BB (Z2% SPI £ 1 R4y )i, 47 fi4s 10Ah & 10Fh
AR TRIG A R PIO FLE M, HAHA =& (RPZ). W PIO BLE A, N\ S5 H A
B SR IR S B A ] o P1O ZEAR F A ORI e TR 2 1) 28 S 2B A SCRY A 45 R 1K) PO 888 578 1] 43 4

& 4. PIO fajfb R &

OTn
OTn N {>c
from SPI Interface D Q
— CLK
DIRNn
DIRn N {>c Vee
from SPI Interface D Q

P CLK ® )s 4
OVn
from SPI Interface D Q

— CLK

PIOn Pin

Y

CLK
®
IMSK Vi
n
. to SPI Interface
IMSKn R D D Q >
from SPI Interface D Q /
D CLK

—> CLK
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RTC #H &3

ADDR | b7 b6 | b5 | b4 b3 | b2 | b1 | bO

129h 0 o (11r) B (A~H)

12Ah 0 34 I3 (A7)
/N SN

12Bh 0 1224 | (t1r) ) AN (MAE)
AP (QRDA)

12Ch 0 0 0 0 0 A

12Dh 0 0 K(TAL) UNGNIA)

12Eh 0 0 0 HAMY)

12Fh 4E(10 £7) (ML)

R A ] AREAT A B 5 V7 ), oo O M ANRERCE N 1. it ik B, RTC MIH & A4 20 &
00h, HHEAFREERE. o 7RIS U7 I RE P AN TN A 5, BE ST XA LUE RS 1 B E L, AR
TEER RTC/H I S A Al B AN AP AL . 3 DS28DG02 W 3 SPI 454, #4 RTC Al H [ arfr a5 W £22%
thase (EERIERRET, HubkiREHR RTC/HI#Aray, Bl MNZh st o TRIUSAG I RTC Hodls, N
WA A7 A T AR T o

RTC/H i 77 A7 25 I AUELL BCD 3% /R, RTC mLALL 12 /i AM/PM ilsXEk 24 /NI TR, “12/247 47
(12Bh #uhik (25 6 7)) MR I, 12 /8 AMPM IR, %4078 1, 12Bh k128 5 77 AM (Ob)zk
H PM (1b). 24 /NIHEIECT, 55 5 RIS 4 AR/ NN 8. BT AR 1 B 7. HDZE BB h
FEAE A B pME . RESAERREUE ) 00 538 4 MIREET, 280R% — H O oREE ins 29 5. Zas e IER L/ES 2100
FEAMIFER—E) .

RTC W4 &5
ADDR | b7 b6 | b5 | b4 b3 | b2 | b1 | bo
130h AM1 P (1) FH(AMOL)
131h AM2 I (L) I (M)
NI
ZINF .
132h AM3 12124 | (1) N NI (ML)
(QRDA)
A/P
0 0 0 E
133h | AM4 | DY/DT
H 9110 £i7) HYI(AML)

L kAT DL T B Uin, Bonch 0 M ARERE A 1. Mk LR, RTC WeMF a8 %
00h. HALEMEPFAEZEA RTC HAFRSASE A P~ 4E W s, Mol 130h & 132h [ 4oy 77 2% 5 ik 129h & 12Bh
] RTC Zi A2 A8 AHNT Y s 6:0 A ab4T Heds . 5 DY/DT A 1, 133h Hulik[#MI% 6 f760 % - 12Ch, 4% DY/DT % 0, W
SN T 12Dh; % AERS I E 2 A IR HI6 AM1. AM2. AM3 Fil AM4 25 JT 8 AR A5, sk 1
e JAZNENE, Mkl 135h IR ERRAS AR CLKA Ak 1. BM7E RTC BTN A REEZ) RTC [fh(Hubl
134h ) OSCE = 1),
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R 1. WP IT AR =

DY/DT | AM4 AM3 AM2 AM1 ALARM OCCURRENCE
X X X X 1 Every second
X X X 1 0 Every minute, when the seconds match
X X 1 0 0 Every hour, when minutes and seconds match
X 1 0 0 0 Every day, when hours, minutes, and seconds match
1 0 0 0 0 Every week, when day, hours, minutes, and seconds match
0 0 0 0 0 Every month, when date, hours, minutes, and seconds match

ZUREIEHIR E TR
ADDR | b7 b6 b5 | b4 b3 b2 b1 bo
134h 0 BME BTRP WwDOS | WDE OSCE CAE

A VP B S VI o 25 7 MLMEREG 20 0, ANBEE N 1. it f s B, 75 A7 345405 00h,
175¢ CAE. WDE. WDOS #1 BME f7f{){i /12 %K 5, ALMZ. RSTZ fil WDOZ {55 .

A7 B (12 & X

RTC/H Jj W 8 4 g/ b o

A 0> KM (LHERIN): 1> flifig

OSCE: RTC #R¥5%%1# b1 RTC 32kHz $&3% 23 s 47 ME 1456

fie Bl 0= (Fik (LHERIN); 1> E1T

F I VIR B I e A8 e/ 42 361

A~ 0> KM LEHEERIN): 1> 1l

FE 1 5E N 2558 i WDEM 0 B85 1. Ve HE T EHL A7) 5 WDI
51 ) T KA T A .

BT IS 5 15 | k.

CAE: W85 51fkE b0

WDE: 7 1fifiifig b2

WDOS: FEI 141 # ik

£2d b3 ~l: 0> WDOZ 5| il ((LHLERIN); 1> ALMZ 5|4
F L M 00 PR B %

BTRP:  Hiith il ] R b5:b4 | 7Rf: 00b > 1.75V ((LHIERiIA): 01b = 2.00V;

10b = 2.25V; 11b = 2.50V

H vt B R () D R PR AR e G A s

BME: it iRl (e D6 kA Fa) BMEAS ) 15, b) Ve 2, o) /M.
RTC W AE1T(OSCE = 1) AEREAT %10 s WS I D ik

e RRS F 7R
ADDR b7 b6 b5 b4 b3 b2 bl b0
135h 0 BATA | WPZV | POR BOR | CLKA | WDA RST

L A A AT AT I i DT in) s BEREE T ALE 0, 7 AREIAZ N 0. 4595 CLKA. WDA Fil BATA £ [t FH
5K 5, P2k ALMZ. RSTZ #1 WDOZ (5%,
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A7 B v EX
RSTZ5 | G457~ ; A MRSTZ40 H kb i B A7, W SHRERR AT
RST: Efitrik b0 FaE%E.

Vch:EE: 1; VBATJ‘i?%: 0

EIIMIRE N, EE TR BE T 1M Er 2SI E47; #id5H
WDA: F | A4 b1 ERRES TFAAATEE

Vee EHL: 05 Veari®Ede: O

RTC/H Dml#pfe7~; 62 WP EREMT o F, —HRTCSRTCHI#har

CLKA: B4 i 4 b2 TS BEAMSE, ZALEA, WS WA F A RS TFAIES.

Voo FHL: 0; Vpar i&EHz: 0

HEEYE R MU Vear WHE LT BIVeatmin AL B AL IS W44 A0

b3 RETFHAIEE .

BOR: iyt [ HL A f7hx
-t

o Vee LHL: TC3EM; Var & 1
AR B Vee WS ETEE] Voomin ALV E A 3055 [ AN 25
POR: FHISE bRk b4 RS HAEE

Vcc J:EE 1; Vsp;ri%?%: O

WPZ 5| IR AL S WPZ5 | I 2 RS

Voo FH: WPZEIMRZAS:  Vear &8 LM,

R R AR R 7 Fb H R IR A RE RS 0, — FUR I 3 Fe b Vgar
BATA: b b6 B TR E I Vear TR, 1A AL I B EFRAS T aE S,
Veoc LHL: WIEEBME =1, FdlHth; VeariE$e: 0

WPZV: #5440 b5

K 5. F=4 ALMZ. WDOZ f1 RSTZ

BME
BATA
ALMZ
CAE —— \
CLKA /
} WDOZ
D DS
WDA —— |
WDOS {>’*
O RSTZ
VCLA }
l_ Debounce —I_L/
BME, CAE, WDE, WDOS are defined in the Control/Setup register.
BATA, CLKA, WDA are alarm signals readable through the Alarm/Status register.
VCLA is the alarm output of the V¢ monitor.
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W Th &

DS28DG02 A AL R MM &% s — NIV LR, 55— ANV ootnt LI A RTC KM N 25 A7 2436 e i) ety L o
RVecV& BIVrpTBREA R, VeI i s T RSTZ i, Wik 6 fin. MHEREATREZIRSTZHARA —4
SEN tpe e R Voo BT VeorEeSFH 4 H i, RSTZIE 4 A Vormaxe A LI, Voo LT Veor
i, RSTZ#H AR E Lo Voo LHIE, RSTZAEVecH EIEE Vrriel TR LART R FHEHE T« VeolBidVire i, RSTZHLE
T8 Vrrus, FEVEMB I . XTI 2R ik, RSTZ{Etrer i 10 AR EHCHE: trerMIBR /G, RSTZHUE L
TFERG LR,

K 6. RSTZ HERMELL

Vee
V1rip \‘: :/
i |
V, i ! ! i
POR
N /i
[} H H I
! = = !
: l i !
Vee : ! : :
| ! ! |
! [ H
! i i "
RSTZ toe. > ! ! i tRsT —H
! [ H
| | |
| | $h
With the VgaT pin tied to Vcc, the RSTZ behavior for As Vrip is crossed, the voltage at
Vce < Veor is undefined. RSTZ starts rising, which triggers
Vcc or the applicable pullup voltage for the RSTZ pin. the manual switch debounce
circuit and activates RSTZ for trsT.

RSTZ5I AN FER B LRI, e A, B 7 Won T T EMKNF. %Miea, RSTZ
S R B BV imax AN, JT R EE LB SR, TRl A 581 g 3L [RPRE RSTZ 5| A s PR K5 A2 2 4R
Vo — BT B HIR T slitoes B N (AN R J5 KRR 46 1F), RSTZHUK ETF 2B Vrrus, FHIIT AL P,  RSTZ{R
Frtrst A5, SR Hs BT3B BRI s . T AL BN 1A D toes + trste

B 7. RSTZ F&hiFxEH

Open
Manual
Switch
closed |
| |
[} [}
= [} [}
Vee ;
RSTZ held low by RSTZ held low i
RSTZ DS28DG02 ! by manual switch i
——tpgg — ie—trsT —
V1rMs ' H
i Il
For trst to start, the voltage at RSTZ has to cross Vrrus after toes is expired.
Vcc or the applicable pullup voltage for the RSTZ pin.
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5V M S, F A BRSNS R AR 2 #beh, O HLAR SR 1 2 D47l v B3 A7 43 IBME AL AR RE 5 4 T
fFo BRI AAEAN, B2 L ASCFEDS28DG02 Ve L, RTC AL T84T RA(OSCE = 1), ikl fEa)H
MM RE e S E324T; b) WERCEAERE, ERENEE RN ZIBEATRN: ©) Ve ETF2IVpor/a MBI, PEAN BT Wil 8
IEaT

HIt R I RETT 461, DS28DG02 W HAEVear 51 IERLINA 72, A A it i 0 TRERUIRAS I, BUOh i 77 380ks
o PR R B L S T TBR Ve LA T o 2RI RS B IR TA) i, RS e v i v s B it s D BRZEA T B T
FRIT UG BeolAr s R 0 7 300 8] F o S R 2R Vrp LU, AR RRAS 35 4785 1 i R AR S BATAEANL, B0l ALMZ
fth. BATARRGALE a) i feriits, ol b)SHRENCRE T ARG . BATARN 5, &5 S ks, o, —
/NI ) EkDS28DG02 /R HIN,  RIAE R HL S 5 T Ve, BATARLMASTEE . FTLA, 204 e s it iy S ZRTC
IHEEZ DR HI B B A7 5% -

LS I AT Y T AR A BE AR T o B KN I & S8 /i, JF B AR WCBIMEAT I . BT X R 50
KR, AT AT LRSI D B VA Y s S, i, R, ASE R A .

& 8. kiR

Vear !
VBTP i \\//
| | ,
i | !
i | !
i | !
| : !
ov : : .
i ! !
Test On Stabilization i Béttery Test
Wind ! Wind
Load off indow | . indow
l«—1s — pe—1+1s —>
' i i |
BATA
[}
ALMZ
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SPI £#0M

DS28DG02 ;& & fl, ik HiAT SPI#E 5 88 (dahilgs)iifE . xR CSZ (Jrik). SCK (Rt 4.
SI (HBATHIA)N SO (S ATH )45 ST El L. SPI 23l H 6 H WPZ N (B9, AR SPI
RS AT IIAES KA, B AN

51 R B

Fi% (CS2)

CSZ 5K TR Fa ;M PIIARE SR, 75— IEMIY EEPROM S )G, CSZ MEE mifBkAs T
PR G A R WA SR ) BT A eRAE BT IR, AiE CSZ M A5 5], #B¥ R 5ol b BUH 21k
B, SO A8 kB, fAVFZ eIt s -— SPI Mgk, LG, M FIThZw, ©wak CSZ fifk.
DS28DG02 # sk fL 4t it #2 v, CSZ 51 AR FHE T

AT B (SCK)
SCK I T[AL 441141 DS28DG02 2 A (it {5 o it SI5IIA AR 4 bk st AE B EJHs8i4e, SO 5
I ) Bl A I Bl N P B 2 ST

BATHEIA(SI)
SIS F ) 28 Es, MidiZs | e 4 hbREEE . BdEE ATl BT BT .
FA4THIH (SO)

SO S+ M DS28DGO2 i i ¥t . BeARAFErh, Bl AT I BI ) T BT 5 12 22 1% 51

R (WPZ)
WA e WPZ 51, 25185 SPIRSSAEsAES KA. H) N, BRIN WPZ DhBEs&r, Mimfs i /o) LLZE WPZ
o N NS OE RGP 2o DS28DG02, HARA AR, VEAIUHNG &% T7EI L,

SPI AL

SPI SO e AL 5 7T e m A AR o BRK SPHB E TG T 20— AN IS NS HRE . WS BIk | &
PFIEE — AU SRS . T IXIRS, WA TR T 2 2 A s, B, Hohb R s R SRAE
H, BREFR A RIHE S, MEREETTUR Ak B 4 AR

SPI s IR IE AR, XAIET SCK 55 1R ERAHAL, DS28DG02 SZKF (0,0)8A A1 (1,1)X . IX PRI
¥ SCK 1M E T B A BN F, WERPRAE N IRvT i £t , 18847 SCK L Jhwifnih #dii. DS28DG02
R CSZ flifie (R ZARIKAAL) I SCK KRR & e L. FTLL, SCK 7 CSZ U Ak Frfa
5E, 9. K10 PN X — .

XEEE RN P T 4R T DS28DG02 Jeiksy LRI FINeH—Ar, 4R T ESR Il ¢ H CSZ (kA A2 fb) 4 Al 15 .«
MR NG B IR, S n— Ay A B AE SCK IR NS )G, SO 76 T R H IS B (1 35— 47
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B 9. SPIEFF, #3K(0,0)

csz 1 | Writing to the device | /[ tep—»
tess
SCK / / \ [ tesw
tos »i« ton = //
Sl Data Valid Xj 7
X [ X
High Impedance High Impedance
SO J&f 1
——————— //
/ - —_—— e —
cs7z |I/ | Reading from the device | /[ R
i 'tCLL " -~ tesH —
SCK 4 teun / \ [[ /_\{7
tho <>tz
SO Data Valid DT X |
tv
Si / /

& 10. SPI B, #E(1,1)

le— tcpH —»
Writing to the device
csz | | /[ +
o tesh
SCK \/ / |
|
tps >« toH |
Sl {Data Valid Xj/ X H X
T
High Impedance [‘[‘ High Impedance //
SO 7/ 7
// —————————————————————— B
I Reading from the device —_—
sz | | ¥
‘l teee | towm 7 ¢
" A Em— CSH —
SCK } /N [7} \ 4
tHo > oz
sO ——— Data Valid Xj?r X \
tv
s /]
Legend: toiy = 0.5 * (1/feik - tsckr ~tsckr) tere = 0.5 * (1/feik - tsckr ~tsckr) tho = tymin
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TR

CSZ 51 T F#iy)e, DS28DG02 M A H IS e — 7 B e 1 —1ME 4. DS28DG02 S HF-LFi 2,
11 I TIXEEFR A DU TR Rkl Uil 100h RSE mhl i, 5 9 ANk G AR A, BL “X”

LR

Kl 11. SPI 84 & &

INSTRUCTION NAME INSTC%JS:;ION PROTOCOL PURPOSE
WREN . To set the WEN bit in the SPI Status
Write Enable 0000 01100 Tx Instruction Code register. (Enable Writes to Memory)
WRDI . To clear the WEN bit in the SPI Status
Write Disable 0000 01000 Tx Instruction Code register. (Disable Writes to Memory)
WRSR Tx Instruction Code .
Write Status Register 0000 0001b Tx SPI Status Byte To update the SPI Status register.
RDSR 0000 0101b Tx Instruction Code To read SPI Status register; to detect the
Read Status Register Rx SPI Status Byte end of an EEPROM write cycle.
To update the SRAM registers at
RFSH . 0000 0111b Tx Instruction Code addresses 120h to 125h W.Ith their
Refresh Registers power-on default values without power-
cycling.
WRITE Tx Instruction Code To write to the memory, register, PIOs,
Write to Memo 0000 X010b Tx Address Byte or the RTC, depending on the specified
Y Tx Data Byte(s) address.
READ Tx Instruction Code To read from the memory, register, PIOs,
Read Memo 0000 X011b Tx Address Byte or the RTC, depending on the specified
Y Rx Data Byte(s) address.

HIPUNES S SPICIREFAFAAT K, LW A7 S WATEBI AR AL, SPI ARG W A7 28 BUAT A1l AR,

Hagid SPI

TR TEH. IZA AR TR NECE, By L8 F A7k 1 Bt e M o -

» ORI WEN 5 245 B 54 il SRR BAL, fEMIHATE — N EIEL R, WEN AL BB %.
» SPURGSAAFEAR I b7:02 (AF 55 KAL) MEAFE fry L S ORI ERER, WPEN Rt WPZ 5| IR I B AR F ] o
o SR T A AR P DL 1200 AU L hE R 75 A7 4

FE4 2 |45 7 WEN. WPEN I WPZ IAL &R, SPURES A A7 as i M DI RER 1§ S % 18 12,

2. GRY
WEN | WPEN | WPZ
BIT BIT PIN SPI STATUS REGISTER MEMORY
0 X X Write-protected (because WEN = 0). Write-protected (because WEN = 0).
1 0 X Writeable (because WPEN = 0). Conditional write access:
1 1 0 Write-protected (because WPEN =1 BP1:BPO control protection of
AND the WPZ pin is at logic 0). addresses 00h to FFh.
; _ RPROT controls protection of
Writable (because WPEN =1 AND the )
1 1 1 WPZ pin is at logic 1), addresses 120h and higher.
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K 12. SPIREHFFR

ADDR b7 b6 b5 b4 b3 b2 bl b0
N/A | WPEN | RPROT | WD1 | WDO | BP1 BPO | WEN | RDYZ
(AL A 5E X

Rt 7 IEAEREAT EEPROM 5 J 3.

Bl 0> H(EFIRE): 1> TR T+

TR RSP NS 184 i WREN 454 % f7; ik WRDI 54
WEN: ‘GAHRE(HEAT) b1 BGRB8 WRSR R4 e«

Bl 0> HEEE (LRBUA): 1> Bl

IRLCAT 50 PYANFH A7 A b O — BRZEAT S £/ 4 (5 WPEN Al

RDYZ: ek (i) b0

WPZ ).
BP1:BPO: {Fff# R | | o | #6000 D ARy (1) BRI
¥ ' 01b > {#47"4 3 Bef7 kX (OCOh % OFFh)

10b > fRIEEE 2. 3 HefrfiIX (080h 42 OFFh)
11b 2> &4 0 2 3 Y7k [X (000h %2 OFFh)

KU BEE A T IAERE( Huht 134h (1) WDE = 1) TR i &30 .
~l: 00b <> 1.64s (T.) %kik): 01b 2> 820ms

10b = 410ms; 11b =» 200ms
XL IEH AL %1627 Electrical Characteristics .

i€ 120h LURHE bbbl 2 R AT 50847 (5 WPEN AT WPZ JT5K).
Al 0> KLY (1) BRA); 1

faae SPIARSF A b7:02 (AL KAL) ZF WS, 5L WPZ 5| R 2
G SR
Al 0= WIE (T BRiA)

1 > Bl WPZ 51 R A #
it WPEN =1 3f H WPZ 5| JMRZ&E R 0, SPURESF A7t 5 R,
WRSR 54 T34 -

WD1:WDO0: & [ 14t b5:b4

RPROT: {7 e b5

WPEN: i 45 (/5§ e b7

VEAIULH] — SPI RS RE

WREN B1{#fg

HHAT BB EAVE 2 R, WK SPIRS AT ) WEN BAL . B B ME— e Sl e fs 4. WEN £/ 752
B, FER— IR EEERES (WRSR 2t WRITE)N & ei@ i WRDIVEZE . K 13 Tox TR SPHEEELA FiZ$s
A I

WRDI B2}
WRDI 54 7T LU % SPIIRA A A28 WEN 7, Hln, TR E V154 )5 . B 14 55 T Fikr SPI il
(B %A I
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& 13. ke
K 14. B

Write Enable, Mode (0,0) /—

Csz
0 1 2 3 4 5 6 7

SCK
Sl \ 0 0 0 0 0 1 1\ 0 [
SO High Impedance

Write Enable, Mode (1,1)
Csz /

0 1 2 3 4 5 6 7

SCK
Sl N0 o o o o /1 1\ 0 A
SO High Impedance

Write Disable, Mode (0,0)
CSz /

0 1 2 3 4 5 6 7

SCK
Sl \ 0 0 0 0 0 1 0 0 £
SO High Impedance

Write Disable, Mode (1,1)
Csz /

0 1 2 3 4 5 6 7

SCK
Sl \ 0 0 0 0 0 /1_\ 0 0 [
SO High Impedance
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WRSR B SPI R&F 72

WRSR $54 & H 5T SPUR A& % 17 2P A5 7 (b7 b2)IME—iR4%. [ 12 PEAIAR T 5 Jefr R ILThag. Wk 2 3
BB TR, DA PIRA 2 A7 B I 44, L R WAL EE: WENRLAZ, 1 3 HWPEN {2 0 5{WPEN
L WPZE B HRRA N 1. B 15 5ok T BRSPS T (WRSRIN R, 1% KB B4 5 FUERBE— AN 1%
o RG4S ERBE 2 A T R, X SRR R A T B SPUR A A AL . S SPLIR A % AR A AT
PATEMEY, FEAWEN i 1, Bl (k%% EEPROM)ITA TCSZEI I FTHs. 5 RIS i Htoros, 1F
LI, SPURAZFAE S IRDYZANESCH 1. BEMSEME, WENAEE ., RIEWRSR #5417, WHSPURA 17
AL, BEWENKWEE 1, CSZuhil LTSNS M, WENSB AR % . AT 4 b b0 i,
WRSRULJF 155 — VS it 28 51 2 3% 100N 725 ik 110 e die

B 15. 5 SPIRASFFRNFF

Write Status, Mode (0,0) trroc ﬁ
CSz \

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

SCK

Instruction »< Data to SPI Status Register
Si >£° 0 0 0 0o o o/ iXN7TXEXIXAXEX2ZXIXD)

High Impedance

SO

Write Status, Mode (1,1) trroG ﬁ
CSZz \

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

SCK

l«——Instruction Data to SPI Status Register
SI >L° 0 0 0 0 0 0/ INTXEXEXAXEKEX XD

High Impedance

SO

RDSR i SPI RA & 1758

RDSR & DS28DG02 Mi—{EATfl AR GE MO HAT IR 4, BIEZE EEPROM 5 J& #H 1E A AT I B RE R SO0 T
ZIRA, 12 VEIUEIT T SPIARET A8 . BR TLRUE SPI RS T A M IE W S8 MEAN, %482 FEH T E 285
RDYZ ik, %%/~ EEPROM 5 JEH 2 A4, K 16 B TR SPI il X N RDSR I#K . #id
RDSR #5415 1) RDYZ IR A AL SRR T BB AR RO SCK R B SEBT (£ 16 £53X(0,0)11) 16 I i
T RERIRRIE) . SOVF R SSEE A AESAMG SCK ik R SR SPI RAT A%, LW ER KI%IE4 . RDSR 54
7E CSZ %y L THHR &5
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B 16 . i SPIRESHFHFRNF

Read Status, Mode (0,0), 16 Clock Cycles Version
CSZ \ /

SCK

Instruction »
] 4 0 0 0 0 0 M
Data from SPI Status Register Next Byte
High Impedance
SO (T XX X e X e X2 XXX 7 )

Read Status, Mode (0,0), 15 Clock Cycles Version
CSsz \ /

SCK

Instruction »!
Sl 0 0 0 0 0 M
Data from SPI Status Register

High Impedance
SO X XEXAXBX2 XX )

Read Status, Mode (1,1)
CSZ \ /

SCK

Instruction »
S 4 0 0 0 0 o0/1\0/1
.« Data from SPI Status Register -}/
High Impedance
SO (T XEXEXAXBX2 XX )
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RFSH R#T PIO %23

O RS, Hilk 120h% 125h 5 PIOAH K1 5) 2k 25 A7 # R I N A7t /EEEPROMIY) L FEBRIAME . X =88k ud,
FDS28DG02 F i b H R T Peidi ik 52 HUIR A 7 FTIRFSHEE 4, 1 17 25 7 WikhSPIE {5 A% 58 N (IRFSHHAS
. AT E G AR NS G UK EPIO Z /728 CRE bR IMISCKYT) , &id FHZERRIA] (thop) J5 45 R

K 17. Fl$ PIO RN F

Refresh, Mode (0,0
CSZ ©0 /
SCK
SI \ 0 0 0 0 0 1 1 1Y

High Impedance

SO
Refresh, Mode (1,1)
Csz /
0 1 2 3 4 5 6 7
SCK
?

Sl N0 0 o0 0o o0 1 1 1 X

High Impedance

SO

WRITE E1#iE8$F1 PIO
MBS, DS28DG02 A4 T — M ek sett, H EEPROM. SRAM #11 ROM Z5 77 e i . HEAE AN R A4 28
B, SRS IRA A RIMATE, £ 350 T 7 ZX 0 s .

R 3. HHRAFREL

STARTING ADDRESS DESCRIPTION
000h to OFFh User memory (can be write-protected through BP1:BPO).
100h to 10Fh EEPROM registers (reserved and power-on default values, no write-protection).
110h to 11Fh Read-only memory.
120h to 135h SRAM, PIO, and NV SRAM (may be write-protected through RPROT).
136h to 1FFh Nonexisting memory.

4 P At as B 16 Bedll, BRB 16 37 . 5 1 BUG Tkl 000h, 453 T-Huhl 00Fh: 25 2 Bzl 010h%
01Fh, fRKUESEHE. AR H AR A8 M EIR 2 Jq, k2 R P BRI B —A> 16 TG as, Ein
B M T HARHOIE R RAR 4 0070 %28 A7 2% LA HE IR 16 7 1Y EEPROMEME BT WIAa L (T, Helloidh i Bt
T B . WA T )T, DRAFS I SIRET Y . R VEIL T R BON MERTHERE TR 1 2 16 N7y, HiRE
PRI 11110, WERWCEIENIE, FREHRR P (BIF), Briudls AEEPROM ‘S22 85 MR 5N . W2k
Hbsfrtas A M L5, IF HSPURAZFAFZHIWENS G 1, UK IAIECH 8 8 (R 1Y), S#fE
(MZ2A7 23 FIEEPROM)/ECSZ I ETHE T 4f . 5 I RS2 18] Ateroe, 7EUEIVIIA], SPUIRZR A7 A7 3 FIRDYZA 35240
A e HRMSERUE, WENALEE . WER AARAHa SRy, B8 R I E iR ZATWENARE 1, st 5511
B LA 8 (54, CSZIM EIH AL s S ], WENR AN %
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6 > EEPROM 27 {7 a1y R B ik — e L g b — MEE BL R BUN S5 T A7 s IO BRAEREAAA T, DO
To ENUREGZBINET 10 T MEERN L sr . HATE SPURS A2 WEN 6724 1, I W ENURIE A Eo
8 M5 EL (LR 7B M TT5), JFH A4 A EEPROM "7l BTN A BAT 5 #AF . a2 R B S 454/ WEN &
AE A, Sk e SR 8 MR E, sCERNUARR T H ARt AT S, CSZ 1 F B AN il &S
W, WEN 7 AiEZ%.

X SRAM. PIO FI NV SRAM [ E#EANE I B9 (4, W WEN 474 1 JFH RPROT = 0, [H# HFrthhtn5,
) H Atk 5 1 s A s B JE L B AR R HbhEFREN R RN YR T R G, KR e R N ANk
W B AR hhE A e, R EEE B ST . 135h bk EE RS, HuhEFRENBEE] 1200, FESAFATLAgRS R E . 5
BAEZALT CSZ ) Tty W EG — AN F TR S, Feam. DEERDE—/ M A S A SR, WEN
MAEE. WF RPROT =1, {Ffias ANH, WEN fREFEN.. RTC NiZMWFFAEa8 T H 0, iR fE ks H
Friuhl4g 1R P1O fir R A A48y (ulk 120h 88 121h), Jf PIO #ir iU OTM 24 0 (ZINHLIR),  Zids 15 AL g e be
Ji, HubEFRENAE 1200 R0 1210 Z [ E V). AT AT PIO BB, i, SR AEEHREEN . OTM = 1
CKHLIR)I, HuhEFREHE IS TN Ehhk. PIO BB PR/, KHERBUFXSES% PIO 245
FRIE 5T

BRI HUIESR ) A7 2% AR I AR R AN, BT B e 25, A7 RS AR s 508 . S 07 ) AN
iy, SPURZ W 4743 WEN L AE %

KT B AR, T R TALTE: SPLRAFAESSMIWENSL A4, 1. W24 WRITETE A2 0, EidWREN 154
HAIWEN. WRSPLE G T ERFaE 18 (REWE)ME 19 (Z2F N E) IR, SWIEN Altroe NG H T
EEPROME £1E. {ESPI (0,0)8i: T, 5SRAM. PIOFINV SRAMIE, ¥ 7 1ifef)a 1 f2SCKHK N IR HEx
1Efiges. SPIEIEC (1,1)F, BT e —Nmsh, Bde s 1 ASCKI T RBEEN BArfiftds, e —
ANEAAE CSZ ETHEAL e
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K 18. FEfEREA PIO B2 SHER 7

Single-Byte Write Timing, Mode (0,0) trroG P_
CsSz \
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
SCK
'«—— Instruction < 8-bit Address Data Byte
Sl 0 0 0 0/A8\0/ M\ 07X BX X AX X 2X X OX X BX BX AX X 2X X 0)
High Impedance
SO
Single-Byte Write Timing, Mode (1,1) trroG J’il -
CcsSz \
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
SCK
€« Instruction ¢« 8-bit Address «—Data Byte
Sl 00 0 0 /m\/ N YU TXBEX A XXX BB AT
High Impedance
SO

B 19. 58 PIO WZ 2T SH/ERF

SCK

SI

CSz
SCK

SI

CsSz \

Multiple-Byte Write Timing, Mode (0,0)

01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

€« Instruction €« 8-bit Address Data Byte 1
0 0 0 0/A8\0/ M\ 0L 7XBX EX AX X 2X X OX TX BX BX AX X 2X X OX______
trroG -

Data Byte n-2 Data Byte n-1 Data Byte n
(TXEX X AX X ZX X OX XX X AX BX X X OX X BX SX AX 3X 2X X O
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B 19. fF#E3A PIO KIZ ¥ W HRIERF (47)

Multiple-Byte Write Timing, Mode (1,1)
CSz \

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

SCK

'« Instruction €« 8-bit Address .« Data Byte 1
SI 0 0 0 0/A8\0/ TN\ 07X EXBX AX X ZX X OX X X BX AX BX ZX X OX____

trroc -
CsZz ﬁ

SCK
.« Data Byte n-2 Data Byte n-1 Data Byte n
Sl X BXEXAXBX 22X X OX TX X X AX X X IX OX TX BX 5XAX BX 2X 1X 9)
BEAFAE AR PIO

PIAE SPI AT I TEI e B ] 20 B, B ety SR g 3R J0 3¢, #EHE] 000h % 135h bl lHl (545
2 Jr, DS28DG02 #iex Ak K, HHAIX SPIR A Ards, WG A0EHE bbbt 8cdi . Ax00 “fRi” bk
A, 00h, REAE—ANF AR S, HhEFRE N 1. S2EC 135h Mk EE S, Mk dRER R (A F]
000h, LTIk . BHRIEL AT CSZ LMY, WIRALAF AN PIO ZHTHhiT T WRSR 54, AR
A LA e 2, Hdli A 100h A LT ab A . N [ R A WRSR #5454 WRDI 45454,
PADRAIE 1A TR i

Bl 20. EAFEfERRA PIO B F

Read Timing, Mode (0,0)
csz \ /

01 2 3 456 7 8 9 1011 12 13 14 15 8FalllngEjdgesforEachDataByte
g Y

SCK | |

See Note __4
€« Instruction €« 8-bit Address
Sl 0 0 0 0/A\O/T TXTXEXBEXAX3IX2X X0}
. <« DataByte "
High Impedance
SO (T XBX5 X4 X3 X2XIX0X 7 )

Note: This edge ends the LS bit (0) of the previous byte and begins the MS bit (7) of the next byte.

Y The first byte delivered by the device is the SPI Status Byte. After that the memory data follows.
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B 20. EAFRESRA PIO BF (£2)

Read Timing, Mode (1,1)

CSz \ /
0123 456 7 8 9 1011 12 13 14 15 ° " aling Edges for Each Data Byte
' N\
SCK
See Note __4

Instruction 8-bit Address
Sl 0 0 0 0 /mN\/T TXTXEXEXDXZX XD
. <« Data Byte
High Impedance
SO (7 X6 XEXAX3 X2 XIXOX_7 )

Note: This edge ends the LS bit (0) of the previous byte and begins the MS bit (7) of the next byte.

" The first byte delivered by the device is the SPI Status Byte. After that the memory data follows.

B2 RTC MH e feasid, RIEZE EHUOEUE WA 28 o 7RS4 W), 247 S (e SR R AR fa N 55
T2 A e FRE IR RN, AP R AN B WURFR AT L4 H brHb bk 4R 7 PIO B2U5 M Z A7 2 (Ml 126h 5%
127h), Bdlftmocte)s, HhLIRENE 126h F1 127h Z (a2 Ui, KR X rT DAPLE I PIO, WifEZ/MET.
PIO B 7 2% PIO 8 GHA T 5)

UER R A LR MANEAE At B8l . DS28DG02 H ik 71 00h HFMuAib 4R EH4Z 42 000h. RJ5, &fhfkix
R ESE, JFIER s SeEr, HubkdRE 6 2] 135h 5% [H 000h.,

PO /5 #4E

gk

DS28DG02 i, PIOMIJs 1A B R 2 B 2R 5ot S 144 1 3 HEEPROMIK) L L 2RI %
o VRIS A teop, (EULHIE], REAPIOR BRI, il g5zl A A, PART 1B EAEPIOS AL & H
BPoE . WCE NN IPIOR it 385 o =3 (RiFHA). DS28DG02 P10 i BK A 7E KA LED K& FAUE 5 I ¥ '
ARG [N A 2 A TARAE R PR I PIOIN AT RESx i et fi A AT 4% fL e o Ik MBI R 0L, A7
WAELRE 125h I OTMEL, 1% A7 4% HIPIOTEAE MUy e e 2K . AR ECTT S 7 1) s R R 5
NOSLRIVER, AT I I B AR SCAL Fe 4 (R —IRPIOS#4E . i T SPIOJE T 5H#AE, {ERIESHAHLAUL
EAWEN.

NIRRT S #AE

wmE 21 Fros, EEREETEPIO, HiPIOREEIE MG — 7 ADS28DG02 )5 [FISCK T B fili A kA& 5
Bro P SHHERIPIO (i 120hH ) 8 ANEidihE 12101 4 AN)JLTAE R — I 2 AR . S R [Htor )5,
RS K. W RWRITESS AR HHE R 120h, DS28DG02 HE A —MEF R : A7 E APIO0:1 I
P108:11 PHAPIO. X7, SR PIOMRA ) i i % A fok / 166
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& 21. PIO B R, /NHEFRER

T

This edge clocks in the last (LS) L This edge starts the
bit of the new PIO data byte. transfer of the new data to
the PIO pins. See Note.

The tor timing reference is 80%
or 20% of maximum current. tor

PIOn

H: SPIB (1)F, Ba DA INER AL R EAT SCKRMEENT; XM OLT, 155 PIO Z 18] (4%
ffE CSZ 1 LTI TG . KLU SRR A7 AR IR Do

REFARER T SHRME

FERHFRBGU N SPION, B MPIORSEHE Mik)s 1 (2 ADS28DG02 [FISCK T B il A IRA B PIONUY X
ARAS, WEl 22 Prox, 4R PIO0 BiPIO8 JHATE . F EWSRAEIPIOE SEE T —&K%E 2usint
()0 2us ZE IR [Al AR A I 6 D i A\ (19 PIOAT S B i H AH AN T B AR IIPIO . AR KA, PIOMRAS 2
A AT PR, RT3k S 3 RIS 2l e R g sl OB i A 5 B PR PR A A B BT 7 22 s YIRS 18] _E T &3 i
MR e . KA Mtor (BUE T —UCERITH 12 MPIOMI S #E. XFENL R, MPIO7 FIPIO8 [ff; kit
PR HOL Tusii KIEE . 75 RHRAE, AREREATPIOALIA] A Bh 4 52 53 A FOWRENFI S #4558 58T
PIORZ .

K 22. PIO 5#ER P, KEMER

This edge clocks in the last (LS) )

bit of the new P10 data byte. Trl-zstated ’
us

—— Max. —p

1us max.

PIOO0 (P108)

PIO1 (PIO9)

PIO2 (PIO10)

PIO3 (PIO11)

29 of 33

TEL:15013652265 Q0Q:38537442



DS28DG02: 2k iz SPI EEPROM, iiify PIO. RTC. &Zfi. it A [ 1H

http://www._.eehome.cn

& PIO

Wik 23 fior, BEPIORARS, EENBANGR) TG 1AL (LS)HI I Bl & ReE,  BURE(E ] g 2 PIOZSRAMITI
Ko N TIEMEHT IS EAE, PIO RS DI tes Mten A R FEAL . SOREFESCL FIEHTARL. MM 126hHihETF
1ERF/NSCKI R RV, SO HIL F—ANPIOIIR A .
ZSOJSIISCK T, KAE 127hHubll[PIOM . i 127hHuhkiN 26 HE 4 4 0, BHJ5 API0O11 ZEPIOS8 (KA.
RAEFEREADYR A1) 2 126hihll, DS28DG02 Kt A—AMEHr: # Uiz PI00:7 FIPIO8:11 M4IPIOHRA:, 1XFf

AUEERIEN, H G IAESORZEPIOT7 FPIRZS.

Jr 2 FPIOMIRAEM kit Hfou/ 16.

& 23. PIO BE#1FRTF

SCK

On this edge the master
reads the LS bit of the
previous PlO data byte.

—

<« tps »a—tpy

This edge shifts the MS
Sampling bit of the just sampled
PIO state to SO.

v
PIOn
SPI #fg — B

#s TiEA #E e

SEL CSZ RS WRITEL | 5454, A8=0
DSEL CSZ T WRITEH | 554, A8 =1
WREN EfREfE 4 READL | 2454, A8=0
WRDI EE TRy READH FE4, A8 =1
WRSR EIRAS AR5 L <byte> k1 A
RFSH R4
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HIETE4 — ARbRE A%

Master-to-Slave | Slave-to-Master Programming
2551

# SPIREFFHRK WEN BfL (BERE)

SEL |WREN | DSEL

% SPIURSEFEERM WEN HE (52&1h)
SEL | WRDI | DSEL

SPURSHFHEHRIMELE
SEL |WREN| DSEL | SEL |WRSR |<byte>| DSEL | Programming

¥ HUAE WRSR 54 J5 #1047 WRDI i 4, EAGRUEXS F A 38 1R 1 5 )«

BREFE B, BUERYPRETER)

SEL | RDSR | <byte> | <byte> | <byte>| DSEL

- /
Y

ARELEAT BRAE, HB RDYZ A4 0

$ PIO EHTEI LRI
SEL | RFSH | DSEL

MRS EA 3 NIRRT, &ahdit = 067h
SEL [WREN | DSEL | SEL |WRITEL| <67h> | <byte> | <byte> |<byte>| DSEL | Programming

SRS AL A SIS Y R AR

wHE RTCHH, #afiht = 129h
SEL |WREN | DSEL | SEL |WRITEH|<29h>| <7 bytes RTC data> | DSEL

SRAM, ¥B GnFEiIa] .

B LRA AR, AL = 040h, 64 £
SEL |READL | <40h> |<64 bytes memory data>| DSEL

4 3BT PIO, #Rifubt = 126, 6 FF
SEL |READH|<26h>| <6 bytes PIO data> | DSEL
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K 24. PCB H SEHICE

Guard ring on

signal plane \

VIA to ground plane

Crystal Pads

Guard ring on

1 1
Crystal i d ] : ‘{/ signal plane
Pad T T L NAX ] :
| | | :
I ! ! !
Crystal ! O ] ] X2 | |
Pad E 1 Local ground } T i
_____________________ - plane beneath S R R | VIA to ground plane
I signal plane or on
RSTZ other side of pcb :——-----__I ®E/
NC X2 XI NC: Ik;ocal %:ou_nd [:IJIalne
eneath signal plane
| i EA/or on other side of pcb
L
TSSOP TQFN
BRI T A FL R
Vee
R1 R2 R1, R2 4.7kQ LED
RL
Vee Vee
MOSI Sl P100-7
MISO SO P1O8
SCK SCK
CSZ PI09-11
“C DS28DG02 T Push
WPZ us
PX_1 J_ Buttons
PX.0 WDI soKH
WDOz X1 z
L [ —L_ 12.5pF load,
INT @ ALMZ 0 __’_:| ESR < 45KC)
RST T RSTZ
GND Manual Vear 1
Reset GND
il L 3v
L
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DS28DG02: 2k fir SPI EEPROM, #545 PIO. RTC. 52fii. Hiith s AIFE [ 14
SR E
N
X1 =4 1 28 — VBAT ('7') (@] ~ — (@] g (’>|.) Q 5
x Z2 X X Zz2 £ O Z2 &
2P 27 = o8z 3611351 134118311821 1811 13011291128,
ROTZ =13 26 [— SCK TS Eu T - 137ne
WDI —— —— Sl P [t
! 25 woi| 21 | 126[s
WDOZ ——|5 24 —— SO WDOZ '—3'—, i : r;;- -
WpZ —1|6 o 23 — ALMZ --! : : 122
: 1 N 1
PIOO —|7 & 95— PIO1 WPZI4 1. & 24| ALMZ
(0] | : | r--
PIO4 — |8 8 21 —— PIOS PICO -5-: I 8 1 :_2§ PIO1
— 1 1 r--
PIO8 —lo B 20— PIO9 PIo4f6 1 | N | 122| Pios
GND —— |19 19 == GND PIO8 _7_5 i E :r_zl PIO9
- ! 1 .
P1010 — (11 18 = PIO11 N.C. 8: : : :rZO N.C.
- el
PIO6 —— |12 47 == PIO7 GND| 9t t : :’_19 GND
PIO2 — |43 16 —— PIO3 [1011111112111311141115111611171118)
Vee = |14 15 F—— Vcc = 8 9 >8 O >8 8 & o
S © 7 a =z z o 2

4.4mm 28-Lead TSSOP (Top View)
Package Outline Drawing 21-0108

Thin 36-Lead 6mm x 6mm QFN (Top View)
Package Outline Drawing 21-0141

Hdefs B

(AHE TR B T AR BT MR, R RIE B AMEAE B

& www.maxim-ic.com.cn/DallasPackInfo).
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