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FM3104/16/64/256 @ 2= MTRON
Integrated Processor Companion with Memory
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FM3104/106/04/256

Pin Configuration

CNTT ] |1
CNT2 ] |2
A0 [T 1|3

Al [ ]|
caLrro ] |5
rsT L] |©
vss M |7

11 vbD
1] SCL
11 sba
1] x2
IR

[ 1] PFI
1] VBAK

P'in Name Function

CNTI1, CNT2 Event Counter Inputs

Al Al Device Select inpuls

CAL/PFO Clock Calibration and Early
Power-fail Qutput

IRST Resel Input/Outpul

I’k Farly Power-fail Input

X1, X2 Crystal Connections

SDA Serial Data

SCL Serial Clock

VBAK Batterv-Backup Supply

VDD Supply Voltage

VS Ciround

Ordering Information

Base Configuration | Memory Size | Operating Voltage | Reset Threshold Ordering Part Number
FM31256 256Kb 2.1-5.5V 26V,29 39 44V FM31256-§

FM3T64 G4k b 2.7-5.5V 26V.29 39 44V FM3164-5

FM3116 16Kb 2.7-5.5V 26V.29 39 44V FM3116-5

FM3104 4Kb 2.7-5.5V 26V.29 39 44V FM3104-5

Other memory configurations may be available. Please contact the factory for more information.

(Edition V1.1 By:Tiger ShenZhen huazhou science and technology co.,Itd)
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FM3104/106/04/256

Al, A
SCL
SDA

CTIT
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RST

2-Wire
Interface

LockOu

[

__.n__-____

CAL/PFO

1
i
1
i
FRAM !
- Array E
8 LockChi 1
'
1
I
1
1
: i
1l - 5[‘».‘;.‘1.'“] i
: Function 1
Watchdog Registers etk alaiilatn : '
1 ' . 1
: ETC Registers | i
LY Detect ! = 1 1
e a/N : R
RTC Cal. i 1 [:] 1
1 - I .
1 RTC . X2
1.2V o 1 'I—DJ_
512Hz 1 1 1
L)
1 1
: Event 1 1 N
I s 1
2 1 1 1
1 Couners 1 Ij
' ounter I CNT>
B e 1 !
Switched Power r :
i
1

Monvolatile D

Figure 1. Block Diagram
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FM3104/106/04/256

FM31XX

FM31XX

FM31XX

4K b,16Kb,64Kb 256Kb

4Kb 512

256Kb 32768

OBH
WP1

Figure 2. Low Voltage Reset

WPO

WP1 WPO
None 0 0
Bottom 1/4 (from 0000h) 0 1
Bottom 1/2 (from 0000h) 1 0
Full array 1 1
FM31XX
64
25
/RST
/RST
VDD,
VTP IRST
VRST
VTP /RST
100ms
Trey
Treu /RST
/RST
VTP1L VTR0
O09H 1 0
VTP VTP1 VTPO
2.6V 0 0
2.9V 0 1
3.9v 1 0
4.4v 1 1

(Edition V1.1 By:Tiger ShenZhen huazhou
science and technology co.,ltd)
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FM3104/106/04/256

5 100ms 100ms
3
WDE ,
WR
11111b
OAH 4-0
7 09H
1010b
VDD VTP

WDT40 OAH bits4-0
WDE OAH bhit7
WR3-0 09H hits 3-0

WR2-0 | =1010b to restart

100 ms
) clock
Timebasze Counter p— [RST

Watchdog
timeout

Figure 3. Watchdog Timer

IRST FM31XX
/IRST
IRST
100ms
IRST

MCu

RET

Switch
Bshavicr

Resst _I
Switch é

FM2 100

|
—_— FrA31 2
RET \If drives

—

—— 1O ms—————]

Figure 4. Manual Reset

NMI
To MCU C.GL.'PFS)[
NI input

POR
09H 6 WTR
09H 7
, PFI
PFI 1.2v
PFI
CcO
300Mv

‘I Requlator I]__\'u'fDD

|

FM3 Tox

j :‘I: 1.2V raf

Figure 5. Comparator as Early Power-Fail Warning

r‘ Huaz HOU E E Efwﬁuﬁzﬁoﬁcﬁcﬁmﬁ v%gwfv.ﬁgftrfnﬁom.cn




@ RAEMTRON

FM3104/106/04/256

NMI
CAL CAL
OOH 2
CAL/PFO 512Hz
PFI 3.75V
FM31XX
CN1 CN2
16
1
ODH OEH 2 OFH
10H VDD>VTP
RC
OCH bit 3
cC
0OCH 32
CN1
CIN2
OCH
C1P 0 2
C2P 1 CcC 2.
3
L 16-bit Counter
= p
2P
S i
CNT2 16-hit Counter

Figure 6. Event Counter
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8
11H 18H
OBH 7 SNL
SNL
RTC
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RTC
OOH RW
R 0 1
R
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VDD
2.5V

EBD GEEHRNERERBEILESSE
FH www.huazhoucn.com www.ramtron.com.cn

SNL

VDD




@ RAEMTRON

FM3104/106/04/256

1 OBH 2 VBAK
4uA VABK
VDD 3.75V 3V
VvDD, 5V
VABK
IBAK.
VBC
VBAK 0 VBAK
VBC 1KQ
| sz
32?%%'2':5 = ' Oscillator = [l;:llf?gfr « Update
LE:]— = 1 Hz Logic
|
|
- Years Months Date
CF *—1 gt 5 bits 6 bits T == = : -
ours Vinutes econds
1 i Gbits [T 7 bits 7 bits
Days - 3 ’
3 hits
F F i ¥ ¥
User Interface Registars "—E
Figure 7. Real-Time Clock Core Block Diagram
PPM PPM
0OH CAL 1 CALS 1 PPM CLAS
CAL/PFO
+ 2.17 ppm + 0.09
CAL FRAM
CAL/PFO 512Hz 01H
512Hz CAL.4-0 CAL 1
PPM CAL
CAL/PFO
PPM
Calibration Adjustments
Positive Calibration for slow clecks: Calibration will achieve +/- 2.17 PPM after calibration
Measured Frequency Range Errcr Range (PPL)
IMin (e Min Ilarx Frogram Calibration Register to:
0 5120000 5119989 [i] 217 000000
1 511.9989 5119967 218 5.5 100001
2 5119967 5119944 G52 10,85 100010
3 511.9944 5119922 10,86 1519 100011
4 511.9922 511.9900 15.20 19.53 100100
& 511.9G00 5119875 19.54 T 1001071
5 5119878 5119856 2388 282 100110
r‘Hua7H°U EE EEEFNEREERETLRSE
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@ rRaMTRON FM3104/106/04/256

7 511.9856 511.9833 28.22 32.55 100111

g 511.9833 511.9811 32.56 36.89 101000

] 511.9811 51187589 36.80 4123 101001

0 511.9789 5119767 41.24 45,57 101010
11 511.9767 5118744 4558 48,91 101011
12 511.9744 5118722 49.82 54 25 101100
12 511.9722 511.9700 54.26 58.50 101101
14 511.9700 5110678 58.61) 6293 101110
15 511.9678 511.9658 62.94 B7.27 1071111
16 511.9656 511.9633 67.28 7161 110000
17 511.9633 S11.9611 71.62 7585 110001
18 511.96711 511.9589 75.96 229 110010
19 511.9589 511.98567 80.30 84 63 110011
20 511.9567 511.9544 84.64 ge.97 110100
21 511.9544 511.9522 EEREE] 8331 110101
22 511.9522 511.9500 93.32 4765 1107110
23 511.9500 511.9475 97.66 101.89 110111
24 511.9478 511.9458 102.00 106.23 111000
25 511.9455 511.9433 106,24 110.67 111001
25 511.9433 511.9411 110.65 115.01 111010
27 511.9411 511.9389 115.02 119.35 111011
28 511.9384 51189367 118,35 123.69 111100
29 511.9367 511.9344 123.70 128.03 111101
30 511.9344 511.9322 128.04 132,37 111110
31 511.9322 511.9300 132.38 136.71 111111

Negative Calibration for fast clocks: Calibration will achieve +/- 2.17 PPM after calibration
Measured Frequency Range Errar Range (FEM)
Min Max Wlin [HEE Program Calibration Register to:

0 5120011 217 Q00000

1 512.0033 5.51 200001

2 5120056 10.65 000010

3 2, 5120078 1519 200011

4 12, 5120100 1953 000100

5 2. 2387 Q00101

5 2. 28.21 000110

7 2. 32.55 oo0111

8 12.0 36.69 001000

] 12. 5120211 4123 001001
10 512, 5120233 4557 001010
1 512, 5120256 4891 Q01011
12 512, 512.027E 54 .25 001100
13 512. 5120300 56.59 001101
14 512. 5120322 6293 oo1110
15 512. 5120344 6727 001111
16 512, 512.0367 71.61 010000
17 512, 5120389 7595 010001
18 512, 5120411 8029 010010
19 512. 5120433 010011
20 512. 5120456 010100
21 512.0 5120475 010101
22 512.0 5120500 g10110
23 512, 5120522 a7 .66 210111
24 512, 5120544 102.00 011000
25 512. 512.0567 106.34 011001
26 512. 5120589 110.68 011010
27 512. 5120511 115.02 11011
28 512, 5120633 118,25 011100
24 512, 5120656 123.70 a11161
30 512, 5120678 128.04 211110
2 512. 512.0700 132.38 11111
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@ RAEMTRON

FM3104/106/04/256

RTC

Register Map Summary Table

Nonvolatile

O

Baueryv-backed

O

25

Function Range
Serial Mumber 7 FFh
Serial Mumber 6 FFh
Serial Mumber 5 FFh
Serial Mumber 4 FFh
Serial Mumber 2 FFh
Serial Mumber 2 FFh
Serial Mumber 1 FFh
Serial Mumber O FFh
Event Counter 2 MSE ~ FFh
Ewvent Counter 2 LSE FFh
Event Counter 1 MSE ~ FFh
Event Counter 1 LSE FFh

Ewvent Count Control
Companion Control

Watchdog Control
Watchdog Restart/Flags

Data
Address oy ] De § D5 1 D4 | D3 Dz | 1 Do
18h =erial Mumber Byte 7
17h =eral Number Byte &
T6h Sarial Mumber Byte 5
150 =eral Number BEyte 4
14h Serial Number Byte 3
13h sarialNumber Byte 2
12h =eral Mumber Byte 1
11h Serial Number Byte 0
10h ounter 2 MSE
OFh Counter 2 LsBE
OEh Counter 1 M5B
0Dh Counter 1LSE
OCh R o9 [ [5515
Bh SHL - - WP1 WPO VBC YTE WTRD
nah WOE - - wWhiT4 WO T3 W2 WOTT WhDTO
0ah WTR FOR LE - WR3 WRZ WEA1 WRO
0&h 10 vears VEArs
(7h 0 i [i] | 10mo rncnnth
(Gh i 1 10 date date:
05h ] 1] il I i] day
04h U U 10 hours hoLrs
[13h i 10 minutes minutes
02h U 10 seconds seconds
01h JOSCEN | reserved | CALS CALL CALS CALY CALT CALD
00h reserved [ reserved | reserved | reserved CAL i R

PdHUQZHOU #E
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anth 1-12
Date 1-31
Diay 1-7
Hours 0-23
Minutes 0-59
Seconds 0-59
CAL/Control
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@ RAEMTRON

FM3104/106/04/256

18H
D7 D6 D5 D4 D3 D2 D1 DO
SN.63 | SN62 | SN6L | SN.60 | SN59 | SN.58 | SN57 | SN.56
SNL=0 SNL=1
17H
D7 D6 D5 D4 D3 D2 D1 DO
SN55 | SN54 | SN53 | SN.52 | SN51 | SN.50 | SN.49 | SN.48
SNL=0 SNL=1
16H
D7 D6 D5 D4 D3 D2 D1 DO
SN.47 | SN46 | SN.45 | SN44 | SN43 | SN.42 | SNA4L | SN.40
5 SNL= SNL=1
15H
D7 D6 D5 D4 D3 D2 D1 DO
SN.39 | SN.38 | SN.37 | SN.36 | SN.35 | SN.34 | SN.33 | SN.32
4 SNL=0 SNL=1
14H
D7 D6 D5 D4 D3 D2 D1 DO
SN.31 | SN.30 | SN29 | SN.28 | SN.27 | SN.26 | SN.25 | SN.24
3 SNL=0 SNL=1
13H
D7 D6 D5 D4 D3 D2 D1 DO
SN.23 | SN.22 | SN21 | SN.20 | SN.9 | SN.I8 | SN.17 | SN.16
2 SNL= SNL=1
12H
D7 D6 D5 D4 D3 D2 D1 DO
SN.15 | SN.4 | SN.I3 | SN2 | SN.A1 | SN0 | SN.9 SN.8
1 SNL=0 SNL=0
11H
D7 D6 D5 D4 D3 D2 D1 DO
SN.7 SN.6 SN.5 SN.4 SN.3 SN.2 SN.1 SN.O
0 SNL=0 SNL=1
10H
D7 D6 D5 D4 D3 D2 D1 DO
C215 | C214 | C213 | C212 | C211 | C210 C2.9 c28
2 2
OFH
D7 D6 D5 D4 D3 D2 D1 DO
c2.7 C26 C25 C2.4 c23 C2.2 c2.1 C2.0
2 CIN2 cc=1
1
OEH
D7 D6 D5 D4 D3 D2 D1 DO
Cl15 | ClL14 | Cl13 | CL12 | CL11 | CL110 C1.9 C18
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@ RAEMTRON

FM3104/106/04/256

ODH 1
D7 D6 D5 D4 D3 D2 D1 DO
C17 C1.6 C15 Cl14 C13 C1.2 Ci1 C1.0
CIN1
OCH
D7 D6 D5 D4 D3 D2 D1 DO
RC cC C2P C1P
RC 1
RC
CcC CC=0 CiP C2pP
CcC=1 32 2
16 CIN1 CC=1 c2pP
Cc2pP C2P=0 CIN2 C2P=1 cC=1 C2P
C1P C2P=0 CINZ2 C2P=1
OBH
D7 D6 D5 D4 D3 D2 D1 DO
SNL WP1 WPO VBC VTP1 VTPO
SNL 1 11H-18H SNL SNL
1 SNL 0
WP1-0
WP1 WPO
0 0
14 0 1
12 1 0
1 1
VBC 1 VBAK 4uA 0
VTP1-0 | VTP
VTP VTP1 VTPO
2.6V 0 0
2.9V 0 1
3.9v 1 0
4.4v 1 1
OAH
D7 D6 D5 D4 D3 D2 D1 DO
WDE WDT4 WDT3 WDT2 WDT1 WDTO
WDE WDE=1 IRST WDE=0
/RST
r‘ Huaz HOU E E Eﬁﬁuﬂfﬁﬁcﬁ cfmﬁ v%gwfv.ﬁgftrfnﬁ om.cn 11




@ RAEMTRON

FM3104/106/04/256

WDT4-0 100MS
WR3-0 1010B
Watchdog timeout wDT4 WDT3 WDT2 WDT1 WDTO
Invalid — default 100 ms 0 0 0 0 0
100 ms 0 0 0 0 1
200 ms 0 0 0 1 0
300 ms 0 0 0 1 1
2000 ms 1 0 1 0 0
2100 ms 1 0 1 0 1
2200 ms 1 0 1 1 0
2900ms 1 1 1 0 1
3000ms 1 1 1 1 0
1 1 1 1 1
09H &
D7 D6 D5 D4 D3 D2 D1 DO
WTR POR LB WR3 WR2 WR1 WRO
WTR /IRST WTR 1
WTR POR
POR VDD<VTP IRST POR 1
WTR POR
LB VBAK
1
WR3-0 WR3-0 1010B
WR3-0 1010B WTR
POR
08H -
D7 D6 D5 D4 D3 D2 D1 DO
10 year.3 10 year.2 10year.1 10 year.0 year.3 year.2 year.1 year.0
BCD
09 0-99
0o7H -
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 10 Month Month.3 | Month.2 | Month.1 Month.0
BCD 0-9
0-1 1-12
06H -
D7 D6 D5 D4 D3 D2 D1 DO
0 0 10date.l | 10date.0 date.3 date.2 date.l date.0

PdHUQZHOU #E
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@ RAEMTRON

FM3104/106/04/256

BCD 0-9
0-3 1-31
05H -
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 day.2 day.1 day.0
1-7 1
04H -
D7 D6 D5 D4 D3 D2 D1 DO
0 0 10 10 hours.3 hours.2 hours.1 hours.0
hours.1 hours.0
24 BCD 0-9
0-2 0-23
03H -
D7 D6 D5 D4 D3 D2 D1 DO
0 10min.2 | 10 min.1 | 10min.0 min.3 min.2 min.1 min.0
BCD 0-9
0-5 0-59
02H -
D7 D6 D5 D4 D3 D2 D1 DO
0 10sec.2 | 10sec.1 10 sec.0 sec.3 sec.2 sec.l sec.0
BCD 0-9
0-5 0-59
01H -
D7 D6 D5 D4 D3 D2 D1 DO
/OSCEN Reserved CALS CAL4 CAL.3 CAL.2 | CAL.1 | CALO
/OSCEN 1 0
1 /
Reserved 0.
CALS FRAM
/
CAL.4-0 FRAM /
00H /
D7 D6 D5 D4 D3 D2 D1 DO
Reserved CF Reserved | Reserved | Reserved CAL w R
CF 99 00 1
1999 2000 2099 2100
CAL 1 CAL 0
CAL/CO
w 1
0
r‘ Huaz HOU E E Eﬁﬁuﬁzﬁoﬁcﬁcﬁmﬁv%gwfv.ﬁgftrfnﬁom.cn 13




@ rRaMTRON FM3104/106/04/256

R 1
R 0 1
0
Reserved 0.
FM31XX
FM31XX
10108 SDA SCL
1101B.
ik M A S S
~ A U r ‘ r‘ ‘ ' [
Set Lo !\ i . =4 —
oL p : b b
soa__ /TN LA GE XX i
rt L I i L: L.
Stop Start Data bits Data bit  Acknowledge
(Master) (Master) (Transmitter) (Transmitter) (Receiver)

Figure 8. Data Transfer Protocol
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SDA SCL

FM31XX

VTP

FM31XX

SDA SCL
FM31XX

SDA

SDA

FM31XX

FM31XX

FM31XX
FM31XX 1D
7-4 10108
7-4 1101B
8 9
2-1
0 1
0
Device
Slave 1D Select

Figure 9. Slave Address - Memory

Device
Slave 1D Select

A N
f A}
| [ 1 | 1 1 1
1 1 0 1 X A1 AD RW
| | | ] ] | ]
7 & 5 4 3 2 1 0

Figure 10l Slave Address — Companion

FM31XX

FM31XX 4Kb  16Kb

r‘ Huaz HOU E E Efwﬁuﬁzﬁoﬁcﬁcﬁmﬁv%gwfv.ﬁgftrfnﬁom.cn 15




@ rRaMTRON FM3104/106/04/256

FM31XX
FM31XX 8
VDD>VTP
FM31XX
FM31XX
FM31XX 8
FM31XX
0OO000H
- & 0
FM31XX FM31XX
OOH-18H 0OO00H
18H
FM31Xx 9 10
SIT't Address & Data Stop
I T1 I 11 I 1T 1 I 11 I 11 I 1T 1 I 1T1 11
3 Slave Address 0] A Address MSE A Address LSB A Data Byte AlP
I O I I I I T O I I I I I I O I
(e ) ! -
Acknowledge
Figure 11. Single Byvte Memory Write
SIrt Stop
Address & Data
¥ + ! ] ! 4
Frrrrrri FrTrrirni Frrrrnrl FTrrrnrl FTTrTrnrl
3 Slave Address 0| A Address MSB A Address LSB A Data Byte A Data Byte AP
I T Y I | T I I A T T I I | L1 11111 I I I
¥
Acknowledge

Figure 12, Multiple Byte Memory Write

PAdHUQZHOU B uronnsasussynss
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FM31XX
FM31XX 1
8 14
& /
FM31XX
15
1
/
FM31XX
1
FM31XX
FM31XX
FM31XX
1 9
2 9
3 9
4 9

000H 12 13

r‘ Huaz HOU E E Eﬁﬁuﬁzﬁoﬁcﬁcﬁmﬁ v%gwfv.ﬁgftrfnﬁom.cn 17
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Mo

Acknowledge

By Master Start Address Acknowledge
+ Stop
r1 Pl Fr il
S Slave Address 1| A Data Byte 11F
I I I I [ 1 1 | 1 1
i e
Oy ENS o Acknowledge Data
Figure 13. Current Address Memory Read
Mo
By Master Start Address Acknowledge Acknowledge
¢ l ¢ Ty— Stap
1T T T 1T T T Tl F1T T 1T 1Tl
S Slave Address 1| A Data Byte A Data Byte 11 F
L 111111 L 11 1 111 L 111111
Figure 14. Sequential Memory Read
Start Mo
Address Start Addmss Acknowledge
By Mastar
(o) L7 R
I rTTrrri L LI Frrrrrri
=1 Slave Address O] A Address MSE A Address AlS Slawe Address 1] A Data Byle 1|1 P
I O I I O I I O I I I
t
Acknowledge Data
Figure 15. Selective (Random) Memory Read
StTt Address & Data Stop
Tl T TTTTT1 trrrril
S Slave Address O] A |0 0 O Address A Data Byte AlP
L 11111 I 111 111 111111

Figure 16. Byte Register Write
* Although not required, it 1s recommended that A5-A7 in the Register Address byte are
zeros in order to preserve compatibility with Future devices

(Edition V1.1 By:Tiger ShenZhen huazhou science and technology co.,ltd)
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@ RAEMTRON

FM3104/106/04/256

Absolute Maximum Ratings

Symbaol Description Ratings
Vin Power Supply Voltage with respect 1o Veg 1.0V to +7.0V
Vin Voltage on any signal pin with respect 1o Vg 1.0V to +7.0V and
Vi < Vippt1.0V except SCL. SDA
Vi Backup Supply Vollage -1.0V o +4.5V
lsre Storage Temperature -55°%C to + 125°C
[LEsn Lead Temperature (Soldering, 10 seconds) 300°

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device.
Thisisastress ratingonly, and the functional operation of the device at these or any other conditions above
those listed in the operational section ofthis specification is not implied. Exposure to absolute maximum

ratings conditions for extended periods may affect devicereliability.

DC Operating Conditions (T, = =107 C o + 857 C, Wy

27V 1o 5.5Y unless otherwise specified)

Symbaol Parameter Min Typ Max Units | Notes
Voo Main Power Supply 2.7 5.5 v b
lhn Voo Supply Current I
@ SCL = 100 kHz S0 A
@ SCL = 400 kHz 200 LA
@ SCL = 1 MHz 1500 A
lsi Standby Current 150 L 2
Viax RTC Backup Supply Voltage 2.0 3.0 3.5 V 10
lpak RTC Backup Supplv Current | LA 5
lpagTe I'rickle Charge Current 4.0 Bl WA I
Vot lolerance on Vpp trip point voltage =560 = +50 mv [
Vist Vpn for valid /RST @ lop = 80 pA at Vo 7
Veax = Veag min 0 W
Viag = Veax min 1.6 V
liy Input Leakage Current 1 uA 3
Lo Output Leakage Current 1 LA 3
VoL Input Low Voltage
All inputs except as hsted -0.3 .3 Vpp v 9
CNTI1-2 batlery backed (Vpp < 2.3V) 03 0.5 V
CNT1-2 (Vpp > 2.5V) 0.3 0.8 V
Vi Input High Vollage
All inputs except as listed 0.7 Vop Voo + 0.5 v
PEL (power fail input) ? Vi X
CNTI1-2 battery backed (Vpp < 2.5V) Viaax— 03 Vaag T 0.3 V
CNT1-2 Vpp= 2.5V IBD NVpp+ 0.5 V
Vo Output Low Voltage (lg, = 3 mA) 04 V
Viou Output High Voltage (Igy = -2 mA) 2.4 v
Rpst Pull-up resistance Tor /RST inactive S0 i 9]
B Input Resistance
Al-AD Tor Viy = Vi max 20 kC2
AT-AD Tor Vi = Vi min l ML
PET it 1 M2
Vivs Power Fail Input (PFL) Hvsteresis 100 400 mVY 4
1. SCL toggling between VDD-0.3V and VSS, other inputs VSS or VDD-0.3V
2. Allinputsat VSSor VDD, static. Stop command issued.
3. VINor VOUT =VSSto VDD. Does not apply to A0, A1, PFI, or /RST pins.
4. Thisparameter is characterized but not tested.
5. VBAK =3.0V, VDD < 2.4V, oscillator running, CNT1-2 at VBAK.
6. /RST isasserted active when VDD < VTP.
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7. Theminimum VDD to guarantee the level of /RST remainsavalid VOL level.

8. Full complete operation. Supervisory circuits, RTC, etc operate to lower voltages as specified.

9. Includes/RST input detection of external reset condition to trigger driving of /RST signal by

FM 31xxXx.

10. TheVBAK trickle charger automatically regulates the maximum voltage on this pin for capacitor
backup applications.

11. VBAK will source current when trickle chargeis enabled (VBC bit=1), VDD > VBAK, and VBAK <
VBAK max.

AC Parameters (1T, = -407 C 1o = 857 C V= 2.7V 10 5.5V, 0 = 100 pl unless otherwise specified)

Symbol | Parameter Min | Max | Min | Max | Min | Max | Units | Notes
lsor SCL Clock Frequency [ 100 0 400 0 [ D00 kHz
Lo Clock Low Period 4.7 [.3 0.6 s
Yyicn Clock High Period 4.0 0.6 04 s
laa SCL Low to SDA Data Out Valid 3 0.9 .55 s
gy Bus Free Belore New Transmission 4.7 1.3 05 LLS
lHmSTA Start Condition Hold Time 4.0 0.6 0.25 LS
tsusTA Start Condition Setup for Repeated 4.7 0.6 (.25 s
Start
LD pAT Data In Hold Time 0 8] () s
lS1-DAT Data In Setup Time 250 0o 10 ns
g Input Rise Time 1000 300 300 ns I
Iy lnput Fall Time 300 300 100 15
lsusTo Stop Condition Setup Time 4.0 0.6 0.25 s
o Data Output Hold (from SCL @ VIL) ] 4] () ns
lsp Noise Suppression Time Constant 50 50 k1l ns
on 5CL, SDA

All SCL specifications as well as start and stop conditions apply to both read and write operations.

Supervisor Timing (T, = -407 C 1o + 857 C V= 27V 10 5.5V)

Symbol Parameter Min Max Units Notes
lgpis Reset active after Vpp=Vip 100} 200 115

lanm Vion < Vop N0ISE immunity 10 25 LS 1
Lyr Fall tme ol VDD from Vop 1o OV 100 LS 1.2
lyg Rise time of VDD from OV o VTP 100 LLs 1,2
Lwne Pulse Width ol /RST Tor Walchdog Resel 1 200 ms

lwnaoa [imeout ol Watchdog Do 2*lpog ms 3
len Freguency ol Event Counters 0 8 MHz

Data Retention (T, = -40° Cto+ 85" C. %o — 2.7V 10 5.5V)
Parameter Min Units Motes

Data Retention [0 Y ears

Capacitance (1, = 257 C 10 MHz Vpp = 30V

Syvmbol Parameter Max Units Notes
Uy Input/output capacitance i Pk ]
Cyrar X1, X2 Crystal pin capacitance 12 pk 1.4

1 This parameter is characterized but not tested.

2 Slew rate for proper transition between the battery-backed and normal operation.
3tDOG isthe programmed time in register 0Ah, VDD > VTP and tRPU satisfied.
4 The crystal attached to the X1/X 2 pins must be rated as 6pF.
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AC Test Conditions Equivalent AC Load Circuit
[nput Pulse Levels 0.1 Vpp to 0.9 Vip 5.5V

[nput rise and fall tmes 10 ns

Input and output tming levels 0.5 Vipn

§ 1700 €2
Diagram Notes

All start and stop uming parameters apply te both read and write Output [}-¢——m
L_\-__I;h _( |F]LL specifications are identical I-'.\\ll read and write cycles. —— 100 pF
Write timing parameters apply o slave address, word address, and

write data bits. Functional relationships are illustrated in the relevant

data sheet sections. These diagrams illustrate the timing parameters o
only.

Read Bus Timing

[

I V] i —

X

-, —an W

Write Bus Timing

<ol "tHD:L'IF-.T /_\l E_.._._._._._.-i
1 i . . et ohT [-_ tn —--: I

1 . . v : |

SDA ﬂ—\ i i/ C XX >\: :
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[4-pin SOIC (JEDEC Standard MS-012 variation AB)

i

alilalalalila !
E1 E
-~ ;
"t HHHHHHH . y
h
o O i
‘ ‘45’
.~1 _,E'l, F. h
ey ;J‘—j@*
> b 0.004 in. .
! 0.10 mm
Controlling dimensions in millimeters.
Conversions to inches are not exact.
Symbol | Dim Min Nom. Max
A I 35 - .75
in. 0053 0.0649
Al nmim 010 - 0.25
in. 0,004 0010
b nim 0.33 - .51
in. 0.013 0.020
[ I ®.53 865 %74
in. 0.336 0.341 0.344
E [T 580 . ) .20
in. 0.228 0.236 0.244
El mim 3.73 = 3.99
i. 0.147 0157
e i .27 BSC
in. 0.050 BSC
h I 025 - .50
in. 0010 0.020
L nmim .51 - 0.76
i 0020 0,030
(o i° - ]
PAdHUQZHOU B8 455hnsrsussursn
o I www.huazhoucn.com www.ramtron.com.cn 22
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Revision History

Revision Date Summary
0.2 5/22/03 [nitial release.
0.21 11/25/03 Fixed package drawing dimensions.
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