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- EMBEDDED IN TOMORROW
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o CYPRESS

CY14B116K/CY14B116M

- EMBEDDED IN TOMORROW

SRAM 6
SRAM e 6
AutoStore ( ) et 6
STORE (HSB) .o 7
RECALL ( ) e 7

RTC e 15
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A,

; CY14B116K/CY14B116M
ws CYPRESS
- EMBEDDED IN TOMORROW
1. - 44 TSOP II (x8) 2. - 54 TSOP 11 (x16)
INTC]1 O 44[Jnse NTEHL O 54 1HSB
Axp[]2 43[ncl! Ao ]2 531 a1s
s 20 Ao []3 521 A7
A A9 A4 511 A6
A1|:4 41:|Alg A []5 501 A5
A5 40 Ay A e 49[10E
A6 3911 Agg A C]7 481 BHE
A 7 381 Ags CEs 47[BLE
EEg 37:'& DQo 9 46:|DQ15
DQoJ9 44-TSOPIl 36[1DqQ, DQ; 10 54 - TSOP |l 45[71DQyq
DQ, []10 8 35 Do, L1 441 DQss
Q1 (x8) DQs DQ, []12 (x16) 43 DQ1,
Vee 11 ] 34 vgg Vee 13 42 Ve
Vss[J12  Top View — 33[y. Vss[J14  Top View  41[JVcc
DQ,[13 (nottoscale) 55 po, DQ4 15 (not to scale) 401DQu
DQ;[]14 31[pQ, DQs []16 39[1DQyo
WE[] 15 30 DQs []17 38[1DQy
AsE 16 29 %XCAP DQ; []18 37[1DQg
14 WE 19 361 Veap
As[]17 280 A As ] 20 351 Awa
A8 271 a, As 21 341 Aq
Ag[] 19 261 A, A 22 33 Ao
A []20 25 :|Alo AGEZS BZ%AM
Xout [] 21 24 Ag []24 317 A
3’” E 7 > g VRTCeap NG [ 25 30 Ne
VRTChat Xout [] 26 293 Vrreeap
Xin 27 281 Vercbat
3. - 165 FBGA (x16)
1 2 3 4 5 6 7 8 9 10 11
A NC Ag Ag WE BLE CE, NC OE As Ag NC
B NC DQq DQ, Ay BHE CE, NC A, NC NC NC
C zZ NC NC Vss Ao A, A Vss NC DQ;s | DQuy
D NC DQ, NC Vss Vss Vss Vss Vss Xin NC NC
E NC Vcap NC Vee Vss Vss Vss Vee Xout DQi3 NC
F NC DQs NC Vee Vee Vss Vee Vee NC NC DQ;,
G HSB NC NC Vee Vee Vss Vee Vee NC NC NC
H NC NC Vee Vee Vee Vss Ve Vee Vee NC NC
J NC NC NC Vee Vee Vss Vee Vee NC DQg NC
K NC NC DQ, Vee Ve Vss Ve Vee NC NC NC
L NC DQs NC Vee Vss Vss Vss Vee NC NC DQg
M NC NC NC Vss Vss Vss Vss Vss NC DQo NC
N INT DQg DQ, Vss Ay Ao Ag Vss NC NC NC
P NC NC NC A1z A9 | Vrrcpat | Aig A1z NC DQyu NC
R NC NC Ass NC A17 | Verceap | Aue NcBl Ag NC NC
5. 32M NC
: 001-92102 Rev. *B 4/42



A,

: CY14B116K/CY14B116M
wos CYPRESS
- EMBEDDED IN TOMORROW
1.
Ay Ax - x8 NVSRAM 2,097,152
Ay A - x16 nVSRAM 1,048,576
DQ, DQ x8 o)
DQ, DQis x16 1o}
WE LOW: LOW I/0
-— TSOP Il LOW: LOW HIGH
CE
_ FBGA : . CE;
CE; CEp (CE, HIGH ) CE, (CE, LOW )
— _ LOW: LOW OE
OE OE HIGH 110
BLE LOW: LOW DQ; DQ
BHE LOW: LOW DQis DQg
Y4 CE HIGH
[7]
X [71 : 32.768kHz
Verceapl”! RTC * VRTCbat
Vrrcpatl” RTC  VRTCeap
INTL? HIGH ( ) LOW (
) 512Hz
1Hz 512Hz 4,096Hz 32,768Hz
Vee
Vss
STORE (HSB): LOW STORE
HSB LOW STORE
STORE HSB HIGH (tyrp) HIGH
HIGH ( )
Veap AutoStore SRAM nvSRAM
NC NC
6. 165 FBGA
7. RTC

: 001-92102 Rev. *B
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A,

; CY14B116K/CY14B116M
ws CYPRESS 6
- EMBEDDED IN TOMORROW
AutoStore ( )
CY14B116K CY14B116M nvSRAM CY14B116K  CY14B116M 3
2 QuantumTrap
SRAM QuantumTrap 3 : STORE
SRAM RAM (HsSB ) STORE (
SRAM ) AutoStore (
(STORE ) ) AutoStore nvSRAM
SRAM (RECALL ) STORE CY14B116K CY14B116M
RECALL
V.
STORE RECALL v CAP
SRAM “ STORE
CY14B116K CY14B116M SRAM
Vee VswitcH
RECALL 100 STORE Veap Vee STORE
Veap
34 SRAM
SRAM AutoStore
CY14B116K CY14B116M CE OE LOW WE zZ AutoStore AutoStore
HSB  HIGH A, Veap
Aso Ay A 2,097,152 Aot STORE
16 1,048,576 USRAM utostore
1 16
BHE BLE 4. AutoStore
Vee
_tan (
1) CE OE
tace thboe - 0.1uF
( 2) T
vV,
tAA E CC =
— — =
L CE OE HIGH
WE HSB LOW —
SRAM
— — — Veap
CE WE LOW HSB HIGH Vgs T
CE WE HIGH L l
I/0 DQ, DQgs WE )
— 4 STORE
CE tsp
1 16 (Vcapr) Veap
BHE BLE 22 DC Veap
/o — L Vveap
. OE__ HIGH WE WE
OE LOW WE LOW
thzwe WE
NVSRAM RECALL
WE

: 001-92102 Rev. *B
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A,

e CYPRESS CY14B116K/CY14B116M
STORE STORE STORE
RECALL 1 (
) SRAM
AutoStore STORE — _ STORE
STORE CE OE 6
- STORE
STORE (HSB)
STORE
CY14B116K CY14B116M ___ STORE
HSB HSB STORE STORE
HSB LOW
toELAY STORE
STORE STORE RECALL STORE RECALL
—_SRAM STORE
HSB STORE ( )
LOW
( 100KO | 1. OX4E38
2. 0xB1C7
STORE < 3. 0x83E0
(rrs) HIGH 4. OX7TC1F
5. 0x703F
100k HIGH 6. 0X8FCO STORE
HSB  ( ) LOW 5
SRAM STORE L WE  HIGH CE
bELAY HSB OE
LOW SRAM HSB 6
HIGH _ ____STORE
HSB LOW HSB LOW tSTORE
SRAM SRAM
HSB  HIGH RECALL
STORE L
HSB LOW STORE SRAM RECALL
__STORE STORE
nVSRAM __HSB HIGH
tizHse HSB RECALL CE OE
RECALL ( ) 1. OX4E38
2. 0XB1C7
(Vee < Vswiteh) 3. 0X83E0
RECALL Vee 4. OXTC1F
VswitcH RECALL 5. 0X703F
tHRECALL HSB HSB  6.0x4C63 RECALL
LOW NVSRAM RECALL 2 SRAM
SRAM
tRECALL SRAM
RECALL

: 001-92102 Rev. *B
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A,

' CY14B116K/CY14B116M
ws CYPRESS
- EMBEDDED IN TOMORROW
RTC
Vee (Veo)
- (Iz2) —
77 LOW 2z HIGH
twake
nvSRAM  STORE zz Vee
: nvSRAM
_ Izz STORE
zz LOW STORE RECALL nvSRAM
NnVSRAM 1
RTC 122 Low .
(VrRTCeap VRTCbat) o zz HIGH
5. (22)
Power Applied
After tyrecaLL
After twake
Device Ready
CE = HIGH
ZZ = HIGH
CE = LOW; ZZ = HIGH
. g
Active Mode

CE = Don't Care
ZZ = HIGH

(lec)

Standby Mode
- (Isg)

CE = HIGH; ZZ = HIGH

Sleep Routine

l After ts gep

: 001-92102 Rev. *B
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; CY14B116K/CY14B116M
@ CYPRESS
- EMBEDDED IN TOMORROW
2.
CE[®l WE OE BHE, BLE!Y Ags - Agll0l ]
H X X X X High Z
L H L L X SRAM
L L X L X SRAM
L H L X Ox4E38 SRAM (11]
0xB1C7 SRAM
OX83E0 SRAM
0Xx7C1F SRAM
0x703F SRAM
0x8B45 AutoStore
L H L X OX4E38 SRAM (11]
0xB1C7 SRAM
0x83E0 SRAM
Ox7C1F SRAM
0x703F SRAM
0x4B46 AutoStore
L H L X Ox4E38 SRAM
0xB1C7 SRAM lectH
OX83E0 SRAM
0X7C1F SRAM
0x703F SRAM
OX8FCO STORE High Z
L H L X OX4E38 SRAM (11]
0xB1C7 SRAM
0x83E0 SRAM
Ox7C1F SRAM
0x703F SRAM
0x4C63 RECALL High Z
8. TSOPIl CE BGA CE o CE
CE CE; CE, CE; LOW CE, HIGH CE LOW
( CE CE, CEZ)
9. BHE BLE x16
10.CY14B116K 21 (CY14B116M 20 ) 13 (Ax Ay

11.6

: 001-92102 Rev. *B
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o CYPRESS

- EMBEDDED IN TOMORROW

CY14B116K/CY14B116M

AutoStore

AutoStore AutoStore

1. Ox4E38
2. 0xB1C7
3. Ox83E0
4. Ox7C1F
5. 0x703F
6. 0x8B45

AutoStore AutoStore

AutoStore
OE

1. OX4E38
2. 0xB1C7
3. 0x83EO
4. Ox7C1F
5. 0x703F
6. 0x4B46
AutoStore

0x00

CY14B116K  CY14B116M

VswiTcH

LOW)
SRAM

RECALL
t zHsg (HSB

nvTime

CY14B116K CY14B116M

RTC

: 001-92102 Rev. *B

STORE
. AutoStore
CE OE

AutoStore

RECALL

AutoStore

AutoStore
STORE
AutoStore

STORE

Vee
CY14B116K CY14B116M
(CE WE
STORE

SRAM 16

BCD

RTC CY14B116K
CY14B116M
RTC CY14B116K
OXLFFFFO  OX1FFFFF CY14B116M OXFFFFO
OXFFFFF 17

6 18 7

RTC

1 9,999

BCD
0
Cypress

RTC

R (OX1FFFFO )
1 CY14B116K

RTC

(OX1FFFFO

RTC 20

(OX1FFFFO ) W
1 RTC

24 BCD

BCD
RTC OxF

0x0 RTC

trTCp
RTC
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A : CY14B116K/CY14B116M
ws CYPRESS
- EMBEDDED IN TOMORROW
STORE (VCC VSWlTCH ) OSCEN
AutoStore OSCEN
AutoStore 5
RTC OSCF 1
trTCp STORE
OSCF
CY14B116K RTC
v \Y
(Veo) SWITCH OSCF 0
NVSRAM OSCF W (OX1FFFFO
) 1
OSCF 0
CY14B116K 0.45mA (Typ) 0
RTC  32.768kHz
2 +20ppm +35ppm
3. RTC CY14B116K +1  —2ppm
(CY14B116K) 25 -5
0.1F 25
0.47F 12 ( )
1.0F 25 ( )
Ox1FFFF8
5 2
3v
CY14B116K 0 31 1 0 D5
CY14B116K
2 1
4.068 -2.034ppm
64 62
OX1FFFF8 OSCEN 128
256 1
(0 ) 2 1 64
2 6
OSCEN 1 12
OSCEN 125,829,120
1 512 256
( 2 )
(VRreeap 4.068 -2.034ppm
VRTCbat) (OX1FFFFO )
CAL 1
CY14B116K INT 512Hz 512Hz
Ox1FFFFO
(OSCF) 512.01024Hz +20ppm
: 001-92102 Rev. *B 11/42



A,

: CY14B116K/CY14B116M
ws CYPRESS
- EMBEDDED IN TOMORROW
~10 10 (001010b)
6
OX1FFFF7
CAL (WDS)
(OX1FFFFO ) 1 1
CAL 0
0
0 WDS 1
(OXIFFFF2  Ox1FFFF5 WDS
)
(AIE)
(AF) INT (WDW) 0
WDW 0
4 D5 DO
WDW 1 D5 DO
0 WDW
WDS
6
1 0
( 1)
( 0)
WDF
AF
INT 2 (WIE) INT
Ox1FFFFO AF
AF 1
( 6.
)
Oscillator D?\'/?dcgr NPT
W
(OXLFFFFO ) 1 et 32He
A
w 0 Counter || Cozrﬁ;%re ——>» WDF
: CY14B116K
(OX1FFFF2
Load
b7 ) 0 WDs Reggter
. pa
32Hz WDW
( 31.25ms) Q
\J_f Watchdog
W t”tﬁdto Register
atchdog
Ox1FFFF7 Register
: 32Hz
( 31.25ms)
Oms 31.25ms

: 001-92102 Rev. *B
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A ; CY14B116K/CY14B116M
ws CYPRESS
- EMBEDDED IN TOMORROW
3
INT
(1 )
2
(HL PL)  INT
1. 1Hz 5
2.512Hz INT
3. 4096Hz
4.32768Hz 200
CY14B116K
Vee
Vee VswiTcH : CY14B116K RECALL
INT
tHRECALL
Vee VswiTcH
STORE SRAM
SRAM Vee (WIE): 1
( ) INT WIE 0
RTC
nvSRAM WDF
RTC RTC AIE): 1
INT AlE
RTC VCC 0
(30 AutoStore AF
RECALL ) (PFE): 1
INT PFE 0
PF
CY14B116K (
) (SQWE): 1
INT
SQ1 SQO
(BPF) VBAKFAIL
BPF RTC SQWE
CAL
BPF 0
BPF (Vor) HIGHILOW (HIL): 1 INT
LOW HIGH INT
Vee  VswitcH HIGH
CY14B116K 0 INT LOW
LOW INT 10kW
(OX1FFFF6) _
NT (PL): 1
INT 200 (HIL )
P/L 0 INT
(OX1FFFFO) INT HIGH
5 LOW (H/L )
: 001-92102 Rev. *B 13/42



A,

; CY14B116K/CY14B116M
w CYPRESS
- EMBEDDED IN TOMORROW
SQ1 SQO0: SQWE 1 CAL
INT 0 SQWE SQO
SQ1
AutoStore
STORE (INT)
4. INT
SQ1 SQO INT
0 0 1Hz 1Hz
0 1 512 Hz 512Hz 5. INT
1 0 4096Hz  |4kHz CAL sQwe | WIE PFélE INT
1 1 32768Hz 1 X X 512Hz
INT 0 L X
0 0 1
0 0 0 HI-Z
INT
INT
WDF
AF PF
INT
CAL= 1 SQWE = 1
INT 0x00
CAL SQWE INT (OSCF 11
512Hz )
7.
Watchdog
Timer
Power PFE W PIL Veo
Monitor
—
AIE Clock Driver INT
Clock | Mux ‘
Alarm |-—
k
Square
HI-Z H/L
Control VSS
SEL Line
/
Priority
CAL Encoder
WIE/PIE/ |
AIE

: 001-92102 Rev. *B

14/42




e CYPRESS CY14B116K/CY14B116M

= P
s
' EMBEDDED IN TOMORROW
RTC
RTC 8 32.768kHz C; C,
RTC C; C, (PCB) PCB
Xin Xout
8. RTC (12]
O o ]
C ]
= D
— Y, = 32.768kHz (12.5pF)
D/ - C, = 12F
C, = 69pF
= m :
c1 X ]
=v1 out
12, (NVSRAM) (RTC)

ANG61546
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?ﬁCYPRESS CY14B116K/CY14B116M

- EMBEDDED IN TOMORROW ™

RTC PCB
RTC
RTC u Xin Xout
RTC m RTC
PCB
Xin  Xout 200mil
RTC
| | PCB
m PCB
RTC PCB
RTC
PCB
( ) 40mil
- Xin Xout RTC
RTC
. 9 RTC
B Xin  Xout 8mil

9. RTC

t L1

1 L2

2 (L2)

L2 : L2
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o CYPRESS

CY14B116K/CY14B116M

6. RTC 13l
BCD (14]

CY14B116K | CY14B116M | D7 | D6 | D5 | D4 D3 | D2 | D1 | DO
OX1FFFFF | OXFFFFF (10 ) @ ) 100 99
OX1FFFFE | OxFFFFE 0 0 o | o 1 ) 01 12
OX1FFFFD | OxFFFFD 0 0 (10 ) @ ) ;01 31
OX1FFFFC | OXFFFFC 0 0 0o | 0 0 01 07
Ox1FFFFB OxFFFFB 0 0 (a0 ) (1 :00 23
OX1FFFFA | OXFFFFA 0 (10 ) @ ) 00 59
OX1FFFF9 | OXFFFF9 0 (10 ) @ ) 00 59
OX1FFFF8 OXFFFF8 |OSCEN | 0 (00000) (23]

(0) (0)
OX1FFFF7 | OxFFFF7 | WDS | wbDW WDT (000000)

0) (0) 13l
OX1FFFF6 | OXFFFF6 WIE | AIE | PFE SQWE HL | P/L [SQ1]sQo [15]

(0) (0) (0) 0) 1) © | 0 | (9
OXIFFFF5 | OXFFFF5 | M (1) 0 (10 & ) ;01 31
OX1IFFFF4 | OxFFFF4 | M(1) 0 (10 ¢ ) 100 23
OXIFFFF3 | OXFFFF3 | M (1) (10 ) & ) 100 59
OXIFFFF2 | OxFFFF2 | M (1) (10 ) a ) 100 59
OXIFFFF1 | OXFFFF1 (10 ) ¢! :00 99
Ox1FFFFO | OxFFFFO | WDF | AF PF OScFlel BPFI®I [ cAaL | w | R [15]

© | 0 | (0

13.RTC D;5 Dg(CY14B116M)
14.()
15. BCD 2
16.0SCF  BPF trTcp

: 001-92102 Rev. *B
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A,

; CY14B116K/CY14B116M
ws CYPRESS
- EMBEDDED IN TOMORROW
7.
CY14B116K | CY14B116M
OX1FFFFF | OXFFFFF
D7 \ D6 \ D5 | D4 D3 D2 D1 DO
(10 ) (1 )
2 BCD (4 )
(4 ) 10 0
0 99
OX1FFFFE | OXFFFFE
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 (10 @
)
BCD (4 ) 0
1 0 1 1 12
OX1FFFFD | OXFFFFD '
D7 D6 D5 | D4 D3 D2 D1 DO
0 0 (10 ) (1 )
BCD (4 ) 0
2 0 3 1 31
OX1FFFFC | OXFFFFC '
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0
3 ) 1 1
Ox1FFFFB | OxFFFFB -
D7 D6 D5 | D4 D3 D2 D1 DO
0 0 (10 ) 1
24 BCD (4 9
@ ) 0 2 23
OXx1FFFFA | OXFFFFA -
D7 D6 \ D5 | D4 D3 D2 D1 DO
0 (10 ) (1 )
BCD (4 ) 0
3 0 5 0 59
OX1FFFF9 OXFFFF9 -
D7 D6 | D5 | D4 D3 D2 D1 DO
0 (10 ) (1 )
BCD (4 ) 0
3 0 5 0 59

: 001-92102 Rev. *B
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A,

; CY14B116K/CY14B116M
ws CYPRESS
- EMBEDDED IN TOMORROW
7. ( )
CY14B116K | CY14B116M
Ox1FFFF8 OXFFFF8
D7 D6 D5 D4 D3 D2 D1 DO
OSCEN 0
OSCEN 1 0
@ )
5
OxX1FFFF7 OXFFFF7
D7 D6 D5 D4 D3 D2 D1 DO
WDS wWDW wWDT
wWDS 1
0
WDS 0
wDW 1
(b5 DO0)
0
D5 DO
12
WDT 6
32Hz (31.25ms)
31.25ms (01h ) (3Fh ) 0
WDW 0
32Hz ( 31.25ms)
Oms 31.25ms
: 001-92102 Rev. *B 19/42




A,

: CY14B116K/CY14B116M
ws CYPRESS
- EMBEDDED IN TOMORROW
7. ( )
CY14B116K | CY14B116M
Ox1FFFF6 OXFFFF6
D7 D6 D5 D4 D3 D2 D1 DO
WIE AIE PFE SQWE HIL PIL SQ1 SQO
WIE 1
INT WDF 0
WDF
AIE 1 INT AF
0 AF
PFE 1 INT PF 0
PF
SQWE 1 SQ1 SQO
INT SQWE
1
INT
H/L HIGH LOwW 1 INT HIGH 0
INT LOW
P/L 1 INT 200ms
(H/L ) 0 INT
(HIL )
SQ1 SQO SQ1 SQO0 SQWE 1 INT
SQ1 SQO
(0 0)-1Hz
(0 1)-512Hz
(1 0)-4096Hz
(1 1)-32768Hz
OX1FFFF5 OXFFFF5 .
D7 D6 D5 | D4 D3 D2 \ D1 \ DO
M 0 (10 ) (1 )
0 1
Ox1FFFF4 | OxFFFF4 -
D7 D6 D5 | D4 D3 D2 \ D1 ] DO
M 0 (10 ) (1 )
M 0 1
OX1FFFF3 OXFFFF3 -
D7 D6 | D5 | D4 D3 D2 \ D1 | DO
M (10 (1 )
M 0 1

: 001-92102 Rev. *B
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A,

: CY14B116K/CY14B116M
ws CYPRESS
- EMBEDDED IN TOMORROW
7. ( )
CY14B116K | CY14B116M
Ox1FFFF2 OXFFFF2 .
D7 D6 \ D5 D4 D3 D2 \ D1 \ DO
M (10 (1 )
M 0 1
Ox1FFFF1 OXFFFF1 .
D7 D6 \ D5 D4 D3 D2 \ D1 \ DO
(10 ) (1 )
BCD 0 9
0 9 1 99
OX1FFFF0 | OXFFFFO
D7 D6 D5 D4 D3 D2 D1 DO
WDF AF PF OSCF BPF CAL W R
WDF
0 1
0
AF ~o
PF VswiTcH 1
OSCF 5ms 1
RTC
0
OSCF RTCp
BPF ( )
1
BPF
(Vpr)
trTCp
CAL 1 512Hz INT 0
INT SQ0 SQ1
0 ( )
W W RTC
RTC
W RTC
trTcp
0 ( )
R R
RTC R 0
W

0 ( )

: 001-92102 Rev. *B
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'AjCYPRESS CY14B116K/CY14B116M

- EMBEDDED IN TOMORROW

(TAZ25°C) eoeeeeeeeereeeeeneeee 1.0W
---------------------------------------------------- —-65°C  +150°C (B ) e, $260°C
DC ( 1 T ) i, 20mA
150°C e, 00 2001V
85°%C i 20 (MIL-STD-883 Method 3015)
........................................................... 150°C e e ennnn e eenneens S LA0MA
Vss Vee e 05V  +4.1V
High-Z vV
CcC
...................................... 0.5V Vcet0.5V (M)
CY1l4B116K
.................................................. —0.5V  Veet0.5V CY14B116M —40°C  +85°C | 27V 3.6V
(<20NS) .. 20V Veet+2.0V
DC
Min | Typ | Max
Vee - 2.7 3.0 3.6 Vv
ICCl VCC tRC =25ns - - 95 mA
(loyr =0mA) tge= 4508 | - - 75 | mA
ICC2 STORE VCC VCC = VCC (Max) - - 10 mA
tsTORE
lccs trc = 200ns CMOS - 50 - mA
Vee Vee (Typ) (loyt = OMA)
25°C
[18] _ _
lcca AutoStore tsToRE 6 mA
Veap
lsg Vee CE>(Vee—0.2V) Vin<0.2V  >(Veg|tre=25ns | - - 750 | pA
-02v) W R 0 trc = 45 ns - - 600 HA
f=0MHz
lyy CMOS RTC - - 10 LA
17.Typ 25°C Ve =Vec (Typ)
8.
19.HSB HIGH Low Vou =24V loyr = —20A Von
VoL
20.Vcap  Min AutoStore Veap  Max
AutoStore RECALL Veap
Min  Max
21.Veap (Mveap) Veap Veap Vvecap
22.
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DC ( )
Min | Typl | Max
Ij°] Vee = Vec(Max), Vss < ViN< Vee -1 - +1 HA
(HSB )
(HSB) [Vcc = Vec(Max), Vss < ViN< Ve -100 - +1 HA
IOZ VCC = Vcc(MaX), VSSSVOUTEVCC’ EOI’EZV|H or -1 - +1 HA
BLE/BHE >V, or WE < V|
Viy HIGH - 2.0 - | Veet |V
0.5
ViL LOW - Vgs—0.5] -
VOH HIGH IOUT =-2mA 2.4 — —
VOL LOW IOUT =4mA - _ 0.4
Veapl?® Veap Vss 198 | 220 | 820 | pF
VVCAP[Zl’ 22] Vee = Vee (Max) - - 5.0 \%
Veap
17: Typ 25°C Ve = Ve (Typ)
8.
19. HSB HIGH LOW Vou=24V  loyr=-2uA Vou
VoL
20.Vcap  Min AutoStore Veap  Max
AutoStore RECALL Veap
Min  Max
21.Veap (Vvcap) Veap Veap Vveap
22.
Min
DATAR 20 Years
NVc STORE 1,000,000 Cycles
[23]
Max Max
(165-FBGA (165-FBGA
)
Cin Tpo=25 C,f=1MHz 8 10 pF
Vee =V T
Co cc=Vce (Typ) 0 oF
Cour 10 pF

: 001-92102 Re

V. *B
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[24]
44-TSOP Il | 54-TSOP Il | 165-FBGA
n EIA/JESD51 44.6 41.1 156 cIw
( )
o 24 46 2.9 CIW
( )
24.
10. AC
3ov O AN 3o0v O—w
R1 R1
outrur O l outputr O l
CL R2 CL R2
30 pF | 789 5 pF | 789
AC
................................................... oV 3V
(10%  90%) ... <3ns
.............................. 15V

: 001-92102 Rev. *B
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RTC
Min | Typ®®! | Max
VRTChat RTC 1.8 3.0 3.6 v
Ipgaki2®! RTC Tp =—40°C - - 0.45 A
Tp = 25°C - 0.45 - HA
Tp=85°C - - 0.60 HA
Vrrcoap RTC Tp =—-40°C 1.6 - 36 v
Tp = 25°C 1.5 3.0 3.6 v
Tp = 85°C 1.4 - 3.6 v
VBAKFAIL 1.8 - 2.2 Vv
Vbr BPF 1.6 - - Vv
tOCS RTC - 1 s
trTcp W 0 RTC - - 1 ms
RekcHe RTC 350 - 850 Q
25.Typ 25°C Vce = Veeyp)
26. VRTCcap VRTChat
27.Vrrceap > 0.5V VRTCeap tOCS
VRrcoap < 0.5V 0.5V
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AC

[28]
25ns 45 ns
Min | Max | Min | Max

SRAM

tACE tACS - 25 - 45 ns
tre 29 tre 25 - 45 - ns
tAA (30] tAA = 25 - 45 ns
tooE toe ~ 12| = | 20 | ns
tona 0 ton - 3 - ns
tzcel®H iz - 3 - ns
tHZCE [31,32] tHZ - 10 - 15 ns
t zog *! oLz 0 - 0 - ns
tHZOE (31, 32 tOHZ — 10 — 15 ns
tPU (31] tPA 0 - 0 - ns
tpp 2H tps - 25 - 45 | ns
tDBE - 12 - 20 ns
tLZBE[31] 0 - 0 - ns

31, 32

tHZBE[ »32] — 10 — 15 ns
SRAM
tWC tWC 25 - 45 — ns
tPWE tWP 20 - 30 - ns
tSCE tCW 20 - 30 - ns
tsp tow 10 - 15 - ns
tHD tDH 0 - 0 - ns
tAW tAW 20 - 30 - ns
tsa tas - - ns
tha twr - - ns
tHZWE (31, 32, 33] tWZ — 10 — 15 ns
tzwe Y tow 3 - 3 - ns
tsw 20 - 30 - ns

28: 3ns Vecl2 ov Vee (Typ) 24 10

lo.  lon 30pF

20.WE SRAM__ __ HIGH

30. CE OE BLE BHE LOW

31.

32. thzce tHzoe tHzee thzwe 5pF +200mV

33.CE LOW WE LOW

: 001-92102 Rev. *B
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11. SRAM 1: [34 35 36]
i tRC »
Address Address Valid W
tAA
Data Output Previous [Data Valid Output Data Valid
tL')HA
12. SRAM 2: CE OE [34 36 37]
Address Address Valid ><
tRC tHZCE
[38] D tace i
CE N
»i tAA
<
< LZCE # tHZOE
tDOE D —
OE N
< LZOE } tHZBE >
tDBE
BHE, BLE N
LZBE -
High Impedance - ” -
Data Output Output Pata Valid
tPU t
PD
lec Standby Active
34.WE SRAM ___ HIGH
35. CE OE BLE BHE LOW
36.HSB HIGH
37.BHE BLE x16 _ _ _
38.TSOPIl — CE BGA __ CE — — CE
CE CE; CE, CE, LQW CE, HIGH CE LOW — CE  HIGH
( CE CE, CEy

: 001-92102 Rev. *B
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[39 40 41 42]

13. SRAM 1: WE
) L
Address Address Valid
[ | : tSCE }: tHA }
43
CE
tBW
_ < »
BHE, BLE
) >
tPWE q
Ll
WE t
<« T o»
tsD tHD
- Il A
) L) >
Data Input Input Data Valid
tizwe fizwe
—> | S < >
Data Output Previous Data High Impedance ><
14. SRAM 2: CE [39 40 41 42
P tWC
T« L
Address Address Valid
YN tsce ot
[431 ) ) L)
& )
- | tBW
BHE, BLE \
L tPWE
WE \
t t
< SD #‘ HD'
Data Input Input Data Valid
Data Output High Impedance
30.BHE BLE x16 _
40.CE_ LOW WE LOW
41.HSB _ HIGH
42.CE WE —__ 2Vh _ _
43.TSOPIl — __ CE BGA __ CE _ — CE
CE CE; CE, CE; LQW CE, HIGH CE LOW — CE HIGH
( CE CE; CEy

: 001-92102 Rev. *B
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15. SRAM 2:CE  [44.45,46,47]
tWC
4 A
Address Address Valid
AtSA o tsce g tha o
CE
BHE, BLE N
tPWE
— <
WE
t
: tSD ; HD‘
Data Input Input Data Valid
High | d
Data Output i9h 'mpedance
16. SRAM 3: BHE BLE [44 45 46 47 49]
(RTC )
) L
Address Address Valid
[48] tsce
CE
tSA wla tBW » tHA -
o » >
BHE, BLE
< AW »
) >
W PWE
WE
< tSD -l tHD -
Data Input Input Data Valid
Data Output High Impedance
44.BHE BLE x16 o
45.CE_ LOW WE LOW
46.HSB _ HIGH
47.CE WE >Viy
48.TSOPII CE BGA CE . _ CE
CE CE; CE, CE; LOW CE, HIGH CE LOW L CE HIGH
( CE CE; CEy)
49.RTC CE WE CE WE RTC LOW BLE LOW
: 001-92102 Rev. *B 29/42
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AutoStore RECALL
o CY14B116K/CY14B116M .
Parameter Description - Unit
Min Max
trrecacL 20 RECALL - 30 ms
tstore Y STORE _ 8 ms
toeLay 2> SRAM _ o5 ns
VswitcH - 2.65 v
t (53] 150 - s
VCCRISE Vee H
Vipist® HSB - 1.9 \Y
t z1spl>Y) HSB _ 5 us
trgpap>) HSB HIGH - 500 ns
17. AutoStore RECALLP4
VCC
VSWITCH - —r T TN - " —"—"—"—"—"———7 ’K _______
VHpis _/ __________________________________ TN T T T T
[51]
— <—tVCCR'SE t | Note ' tordee - Note[51] tstore
?5]» HHHD t
No{e — | P Note[55]
HSB out
tDELAY, ‘
t t
AUtOStOre , ‘ LZHSB , ‘ LZHSB
—» ‘tDELAY
Power-Up
RECALL ____| :
> HRECALL t
—P < ) | "HRECALL
Read & Write
Inhibited
(RwI) | o | | . I
Power-Up | Read & Write | BROWN | Power-Up Read & Write | Power-down
RECALL | | ouT | RECALL | I AutoStore
| | AutoStore | |
50. threCALL Vee  VswitcH
51. SRAM AutoStore STORE
52. STORE  AutoStore SRAM toeLAy
53.
54. _ STORE RECALL Vee  Vswircw
55, HSB HSB
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CY14B116K/CY14B116M
Min Max
twake (ZZ HIGH - 30 ms
)
tSLEEP (ZZ LOW CE - 8 ms
)
tzz1 zz LOW 50 - ns
twezz 0 - Us
tzzn 7z DQ Hi-Z - 70 ns
18. [56]
VSWITCH - - J/- - --Xc- - VswireH
Vee N
t t t
HRECALL’ < SLEEP > < WAKE >
2z
t
WEZZ) | |q
WE
tzzH
EZ2UN ’47
DQ Data 1
Read & Write
Inhibited
(R Power-Up | L os) | ' sl ' |
ower-Up . . + Sleep ' eep ! .1 Power-down
RECALL ! Read & Write ' Entry Sleep : Exit . Read & Write : Av:gStox
56. tsieep
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STORE RECALL
[57 58]
25ns 45ns
Min Max Min Max
tre STORE RECALL 25 — 45 — ns
tSA 0 - 0 - ns
tew 20 - 30 - ns
tha 0 - 0 - ns
tRECALL RECALL - 600 - 600 us
tss [59 60] - 500 - 500 us
19. CE OE STORE RECALL (58]
W) tRC I tRC
Address D Address #1 \ Address #6 \\
3 - A\
61 7‘%’*7‘ o, “ >
e T\ \
tSA —> ﬂ» <—
—> <« | "HA tHA
OF 3% A\
‘ )
C(,- ’ ‘tHHHD
HSB (STORE onl t N 62 a
( onty) tizce > —» ‘ﬁ tDE'-AV‘ N[ote gg tznss
DQ (DATA) rf (@ High Impedance (" > <
‘ 33 > tSTORE“RECALL 33 |
Re
RWI N
20. Autostore
> tRC I tRC
((—
Address > Address #1 \\ Address #6
2 tCW
t t o )l
[64] e (@
CE Y
HA t
Sl e T [T ™
P (T —
OF Y
t tSS -
fzce ‘4) (ﬂ ﬂ’ Not[e62] toeLay
DQ (DATA)
3
RWI
57. CE OE o
58.6 2 WE 6 HIGH
59. Vee HIGH
60.STORE RECALL 10
61.TSOP Il __ __ CE BGA __ CE _ _ CE
CE CE; CE, CE;, LOW CE, HIGH CE LOW o CE HIGH
( CE CE; CEp
62. toeLay DQ 6 DQ

: 001-92102 Rev. *B
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STORE
CY14B116K CY14B116M
Min Max
bHsB HSB ( - 25 ns
)
tpyse STORE 15 - ns
21. STORE [63]
Write Latch set
. 'PHSB ‘"
[ —_— N
HSB (IN) [
P {STORE R t
'DELAY <«1HHD
HSB (OUT) ) Ab‘
1 Tt zHsB
RWI
Write Latch not set
_ PHSB
HSB(N) € > 1) L
[ HSB pin is driven HIGH to V¢ only by internal
n 100 KO resistor, HSB driver is disabled
SRAM is disabled as long as HSB (IN) is driven LOW.
HSB (OUT)
IDELAY,
[}
RWI “
29 [64 65]
P Soft Sequence | tss L, Soft Sequence | tss
N Command [ T Command " [ d
Address Y)()XOxAlddress #1} Si Address #6 AdMAd Hress #6 X XXX XXX
t t t
[66] 3 i ¢ SA CW., CW,
VCC
63. SRAM AutoStore STORE
64. vee HIGH
65.STORE RECALL 110
66. TSOP II _ CE BGA __ CE _ _ CE
CE CE; CE CE; LOW CE, HIGH CE Low CE HIGH
( CE CE; CEy
: 001-92102 Rev. *B 33/42



A,

e CYPRESS CY14B116K/CY14B116M
- EMBEDDED IN TOMORROW
SRAM
HSB SRAM HIGH
x8
(44  TSOP Il )
CE WE OE
H X X |High-z
L H L (DQy DQy)
L H H |High-z
L L X (DQy DQ7)
x16
(54  TSOP I )
E WE OE BLE BHE
H X X X X High-Z
L X X H H High-Z
L H L L L (DQo DQ15)
L H L L H (DQy DQ7)
DQg DQ15 High-Z
L H L H L (DQg DQ15)
DQ, DQ, High-Z
L H H X X High-Z
L L X L L (DQy DQi5)
L L X L H (DQp DQ7)
DQS DQ15 ngh-Z
L L X H L (DQg DQ15)
DQO DQ7 High-Z
: 001-92102 Rev. *B 34/42
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x16
_ _ _ (165 FBGA )
CE, | CE, | WE | OE | BLE | BHE
H X X X X X High-Z
X L X X X X High-Z
L H X X H H High-Z
L H H L L L (DQp  DQss)
L H H L L H (DQe DQ)
DQg DQj5 High-Z
L H L H L (DQg
DQss)
DQ, DQjy High-Z
L H H X X High-Z
L L L L (DQp  DQys)
L H L L H (DQy DQ7)
DQg DQjs High-Z
L H L X H L (DQs
DQ15)
DQ, DQ High-Z

: 001-92102 Rev. *B
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(ns)
25 CY14B116K-ZS25X] 51-85087 44-pin TSOP I
CY14B116K-ZS25XIT 51-85087 44-pin TSOP I
CY14B116M-ZSP25XI 51-85160 54-pin TSOP I
CY14B116M-ZSP25XIT 51-85160 54-pin TSOP I
45 CY14B116M-BZ45XI 51-85195 165-ball FBGA
CY14B116M-BZ45XIT 51-85195 165-ball FBGA
Cy 14 B 116 zs 25 x 1T
L :T= , =
= (-40°C  85°C)

: 001-92102 Rev. *B

1 25 = 25ns, 45 = 45ns
:ZS = 44-TSOP |l, ZSP = 54-TSOP Il, BZ = 165-FBGA

:K=x8+RTC, M =x16 + RTC

1116 = 16M
:B=3.0v
14 = nvSRAM

Company ID =
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23. 44 TSOP II (51-85087)
2 ,  PNTID
<o
SR h
- ee
ee [\
o[
1N o
gﬁ? =1
HHEEHEHHEEEHEHEEEEEEEEN
EJECTOR MARK
23 44 (OPTIONAL
CAN BE LOCATED
BOTTOM VIEW ANYWHERE IN' THE
TOP VIEW BOTTOM PKG
0.400€0.016)
0800 BSC 0300 ooy
et j T 0.300 <0.012 BASE PLANE
| 10262 (0.404)
SRy S 0558
I B 010 ¢ogo
W 18517 0729 Po\Ewalw ] | sen ooy
N 8313 072D N N n_[ © ‘
<0 Dy SEATING T
3le Sie PLANE
cie sle | 0597 <0.023%
- 0406 (0.0160)
B
— O dD
DIMENSION IN MM CINCH) povp

PKG WEIGHT: REFER TO PMDD SPEC
51-85087 *E
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24. 54 TSOP II (51-85160)

g DIMENSION IN MM CINCH>
sg MIN,
© MAX
a

22313 ©.878) S DETAIL *a*

22517 <0.886> PIN 1 LD.

27 1 -

-

10.058 ¢0.396)
11.735 €0.462)
11.735 ¢0.462)

15°£5°
=
28 54

0.95 €0.0374>
105 (0.0413>

R. 012 MIN.C0.00S MIN.)

O°MIN. R. 0.12 ¢0.005)
0.300 €0.012) F
0.800 BSC 0.400¢00165 ||~
2800 ¢ ‘| I, ' l GAUGE PLANE
=
HHHHHHHHHHHHHH TFTS_L2OMAX, C0.0472MAX.) f ﬁ-\
I\ ek ool smauqmam_‘ ols |
0150 (0.0059)
R —— SEATING
22517 (0.886) BLANE

0.406 <0.0160>
0,597 €0.0235>

DETAIL "A”

51-85160 *E
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25. 165 FBGA (15 mm x 17 mm x 1.40 mm)

TOP VIEW
PIN 1 CORNER

1.2 3 4 5 7 8 9 10m1

® mm o o o >

®» vz T - X <3

[afo.15]c]

0.36

L A . @ . @, . @ . . @ @

SEATING PLANE

— I-—- 0.35+0.06

CHIT]
1.40 MAX.—|

: 001-92102 Rev. *B

"

10

(51-85195)

BOTTOM VIEW

d} 0.08 @[c

0.25 @|c[A[B]

90.50 +3-12 (165%)

9 8 7 6 5 4 3 2

PIN 1 CORNER

N

OO0OO0O0O0OO0O0
OO0OO0O0OO0OO0OO0

OO0O000O0O0
-©

0Oo0o0O00O0O0

0Oo0o0O00O0O0

OOOOOOO\

17.00£0.10
14.00

O O0OO0O0O0O0 OOOOOL

O0OO0O0O0OO0O0
O0OO0O0O0OO0O0

oooooooboooooo0oO
-€
oooooo0o0oboooo0oo00OO

O000O00O0
-©
Oo00000O0
Oo00000O0
—® O O 0O 00O

0Oo0OO0OO0OO0O0

® v z T - X © T © "M O O © >

o
[=
O

: 0‘15§4XE

10.00

15.00+0.10
NOTES

SOLDER PAD TYPE : NON SOLDER MASK DEFINED (NSMD>

PACKAGE WEIGHT : 0.65g

JEDEC REFERENCE ' MO-216 / ISSUE E
PACKAGE CODE : BBOAD/BWOAD/LAG165S

51-85195 *E
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°C

Hz

Kbit

kHz

kQ

PA

mA

WF

Mbit

MHz

us

ms

ns

8.

BCD Binary Coded Decimal ( )
CMOS Complementary Metal Oxide Semiconductor

( )
EIA Electronic Industries Alliance ( )
FBGA Fine-Pitch Ball Grid Array

( )
1/0 Input/Output ( )
JESD JEDEC Standards (JEDEC )
NvSRAM | nonvolatile Static Random Access Memory (

)

RoHS Restriction of Hazardous Substances

( )
RTC Real time clock ( )
RWI Read and Write Inhibited

( )
TSOP I Thin Small Outline Package

( )

pF

<

1431 (YY=14 Ww=31)

http://www.cypress.com/support

: 001-92102 Rev. *B
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ECN
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Arm® Cortex® Microcontrollers cypress.com/arm

cypress.com/automotive

PSoCc®
PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6 MCU

& cypress.com/clocks .
yp _ | | | Projects |
cypress.com/interface | Components
10T ( ) cypress.com/iot
cypress.com/memory cypress.com/support
cypress.com/mcu
PSoC cypress.com/psoc
IC cypress.com/pmic
cypress.com/touch
USB cypress.com/usb
cypress.com/wireless
© Cypress Semiconductor Corporation, 2011-2020. , Cypress Semiconductor Corporation Spansion LLC ( Cypress )
( ( ) )
Cypress ,
Cypress ,Cypress (1) , (@)
, Cypress s
(b) Cypress )
) (Cypress , ) Cypress
, Cypress s
( )
Cypress
( )
, Cypress , Cypress , Cypress
) , Cypress
Cypress
( )
Cypress
(
Cypress , , Cypress
Cypress Cypress  Cypress
, (
Cypress, Cypress , Spansion, Spansion , WICED, PSoC, CapsSense, EZ-USB, F-RAM, Traveo
Cypress Cypress , cypress.com
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