CY7C4021KV13/CY7C4021KV13

' PERFORM 72 Mbit QDR™-IV HP SRAM

m 72 Mbit &5 (4 M x 18, 2 M x 36)
m B 5 b rER (1 1334 MT/s
m 5 K TAESIE K 667 MHz
m EAEIR Y 5.0 MIEHEE, SEEIRG 3.0 AN e R Y
m AT VRN 2 FREE T
W N (R R e B G 1)
O SEEEHAR  (DDR) HdiE i I
o FERAN G D SRR B 1 B BE A
m NG T, T A B e
0 DDR Hiib5 4
B PSR (SDR) MIEHE 4
m O R AE . (HSTL) 4k h4rimisiZ i (SSTL)
a1/0Vppg =12V £50mVor1.25V £ 50 mV

m hJHE (POD) {54 (#§7r JESD8-24)
A1/0 Vppg=1.1V+50mVor 1.2V +50 mV

m N R
DVDD=1.3V140 mV

m /iR (ODT)
o TTBL b, UL 7§54 RO NG
m Tt ZQ FI, T LI BT I R
m TR, LUV S AR .
o T LAy B VSR ol P 22
m S 2 A R B
m ke E 126751
m i FaliEfS (ECC) WL 4AHiRE (SER)

m JTAG 1149.1 WX yy v - (75 JESD8-26)
a1.3 VLVCMOS {54
m R T 361-ball FCBGA 4T (21 x 21mm) EHBTE .

Jadlbei s i

[

CY7C4021KV13 -4 M x 18
CY7C4021KV13 =2 M x 36
Thee vt Be
QDR-IV HP (&EitEfE) SRAM J&—AN Ttk i mr ME GEfE i 2%
o LA A P AN T R ) F g it 1, R DAE AR P B AL
25 MO TR R IR Bt KA
X PR AN R 46 2 S i A R Bo X AN B0 s 65 1) [+
BT I 58 A BT o XA AT I U i) Al — A A
FdbhER . (LR S % DDR I247) HEATH. LU AR E
M (SDR) BAT IS5 H THC 2 G HIT T see 5 # k.
ZE5y P R T = A

0 (CK. CK#), T JyHshibAn4s 4 gt s b

o Egk%A‘ DKA#. DKB. DKB#), T h#ditm N ALl s

a HE‘Q{EFKA\ QKA#. QKB. QKB#) , HIT Ktk i 2 i pi
K

i A HEAER NI AT (CKD I BT EWBiAE, i o B 3
HEAER NI B (CK) IR R Eaedifz .
QDR-IV XP SRAM fu$F S 2 5850 x 18 Fl x 36 I AL &, JF
e LB 4ty 2R U R B
x18 ST N E AT 22 M HbhkAL, W) x36 Sk TR B AT 21 4
Hihil-A7
Jv b ECC HLBR KT AL IR I AT B A7 i b e, BHR R
HiRg M (SR a T PEIAR . R, XEERff:
K SER T/ 0.01 FITs/Mb, HLERTAIA4C SRAM S T
4 MR

QDR-IV QDR-IV
48R 1334 1200 PR
(MT/s) (MT/s)
RN TAESR 667 600 MHz
RN TAE R x 18 2500 2300 mA
x 36 3200 2700
iy

1. RTR (BB AR IR e SCH AR T LAAT I 58 BN 25 U7 i) (BRERE) MRS, RTR IR A7 RERD AR BE 17 7T 4155
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==# CYPRESS CY7C4021KV13/CY7C4021KV13

BHEHER — CY7C4021KV13

ZOIET
ZQIZT calibration —— To ODT/ common output drivers
A —
18 F‘ORT.A 16
3 Data-in
register Address
¥
DKA<1:0= PORT A ] J:f E.tr:r;r
Data-in 9
DKA#=1:0= clock gen
(Port A 1 PORT B 3 T
Data-in clock) 3 Data-in £ k
register \L
DKB<1:0> —— PORT B T , Output ol 2 .
Datadn din select reniser B g > DINVB=1:0=
DKB#<1:0= ——3 clock gen 36 (data fwd 2 SAREIR B%HB§'1IJI'1'QD'>
(ot B G o— Wiite drivers & read 2 E . S
Data-in clock) PORT A latency g g 3 QVLDB=1.0=
A<20:0%, Address 5 2Mx36 o control)
Aj:l;’ register I_) Address L E Memory Array E"Eé: oo
K rise o 36 > QKB=1:0=
Sﬁvealﬁf: ©| DDR(double datarate) | Z clock 4 s
PORTB |—> | Memorytransaction rate. | @ gen > QKB#<1:0-
Address defect - (Port B
—1 Add E| AccessoneachCKICKb | g J, Data-out clock
register T rising edge I ata-out clock)
1 Output = ol 2] .
TeKb rse reqister g g > E;!Nr\{rlgdo.»
Mod |18 0
CFGE —2 registor (e oy < 4 S Ly Daa<17D-
RWB#.LDB# — | = gl |2
RWA# LDA# —) Control | atency | |31 | SL— QVLDA<10-
RsT# —={ logic conirol) o
LBK#
CK Address/ ] %IT‘ Ulum:t 3 QKA=<1:0>
CK# command 1 Cg{;; ——> QKA#=<1:0=
clock gen (Port A
Data-out clock)
™S ——
TDI —=
TCK JTAG TDO
TRST# —=

RS . 001-91748 A *A T 2/45



CY7C4021KV13/CY7C4021KV13

ZiEHER — CY7C4021KV13

LZQIZT
ZQiZT calibraton [ To ODT/ common output drivers
I —
6 PORT_A 72
Data-in
register Address
N bus Error
DKA<1:0> FE)C;thT_i :t register
DKA#<1:0= clock gen .
(Port A T PORT B 72
Data-in clock) 3 Data-in d b
register
DKB<1:0> = PORT B . Output . 2
Datain regispter E E 3 DINVB<1:0>
DKB#<1:0> =% clock gen 72 (data fwd 2 £ |, BEHBB--:%-
Port B T — % read 5 - > <17:0>
( . Write drivers rea 2 3
Data-in clock) PORTA |319"Ci! a g % QVLDB<1:0>
A<19:05, Address . 1Mx72 0 control)
ALI:J; register L Address | % Memory Array 2 S
TCK rise g7 ulputLl s QKB<10>
S;{:fiw ©| DDR (double datarate) |5 tred clock 4 "
PORT B |-> detet{!:{l 3 Memory transaction rate. o gen f Qg:%ﬁgﬂ)
> Address T | Accessoneach CKICKb | & ,L D
ter o ata-out clock)
regis < rising edge u Output o] 2
KD rigs register i  fesmt=d DINVA<10>
Mod T £ | 36 Port A 110
CrG# = reg?slir (d; tr:;af‘l;d < = > DQA<ITD>
RWB#LDB# — i =1 2
RWA# LDA# —{ Control L1 latency | 3| |5 ey QVLDA<I0>
RST# —— logic — control) e}
LBK# ——
CK 5| Address/ ] PLL control - 0|“F“;t — QKA<1-0>
.| command 1 cloc by (VK AT (0
Ck# clock gen gen (Port A
Data-out clock)
TMS —
DI —2 J1AG TDO
TCK —
TRST# —=
T 3/45
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m -

=¥ CYPRESS

PERFORM

Hx

BT ettt ettt 5

E1l 5= TSRO 7

THEEMEIR ©.ooooe oottt ettt 9
g 1 PR 9
B Iy SRR 9
B2 LN WU S R 9
HIHEZTATRRZIR oottt 9
T BT EE oottt et ee et et e e ere e 9
Fr 3 CODT) FAE oo 10
JTAG BAE oot 10
G BT oottt 10
I 5= VUSRS 10
FEIEVNZEIT I oottt 11
O B A BTHE oottt 11
FTTIE AL ettt et 12

R o+ 13

P B 2FAERRIFIVEIH oottt 14
T B 2FAETRIRITE S oot eee e 14
/O ST AFBEALITTE X oo 16
(0] D B2 ST (V=00 17
BRETBREE AL TE X ettt ettt ee e anes 18

IEEE 1149.1 HATHUFAR (ITAG) i .19
N 0 19
AP i oottt 19
TAP FE A oo 19

TAP IR B oo, 21

TAP ZEHIBRRER oo .22

TAP BB AERE oo . 23

RYRS . 001-91748 JitA *A

TAP AT oottt .23
TAP BFFEBE oo .24
I = TP .25
E b R Y Ny USRS RPN .25
e v L= S .25
THFATFENTTE <ottt .26
BRI B H. oot .29
TAETEEE] oottt .29
BUHITIRIE oottt ettt .29
e = SO OPRR .29
= <~ TSRO SR PR OPRROO .31
N 11 SR 31
RIBRFBFIBETL oo 31
T A ettt .32
FFFETET oottt .34
AL SRR .41

TTTEARITIE S oottt ettt en e 41
B B e 42
BBBETE oottt ettt ettt .43
SEREIITE oottt ettt ettt ettt .43

0 SRR 43
578 =1 A7 R Tus 3 RN 44
BB, RRITERIERER e 45

AR T STEE oo 45

Tl et a e e 45

PSOC® IR TTZE oo 45

FEIEIRT T TF R ALK oottt 45

E 5.7 NSV = OSSR SV STURPRPRON 45
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CYPHESS

PERFORM

SR E

CY7C4021KV13/CY7C4021KV13

Bl 1. 361-ball FCBGA B[4 77
CY7C4021KV13 (4 M x 18)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1% 17T 18 19
A | vss [vopa| vss Dg"" vDDaQ D?" VsS D‘;"‘ vss |Leko#] vss ngn Vss Dﬂi" VDDQ Dﬂ"‘ vss |vopa| vss
g | voo | bnu |voba| vss | BU |voba D‘:""‘ vona| vop Juekts] voo |vooa Dﬂ}"" vbba| BNU | vss |vopa| bau | vop
¢ | vss |vopa| Qvid vss Jvona| vss [ P94 lvopa| POA | vss ld -\ nng| vss
A0 9 11 A1
p | vop | vss vop |crc#| vop [PINVE] DQAY oo | DAAL, Vss | vop
Al | 13 12
£ | vss | pnu |vopa|vrer| vssfvopa| vss | vop | vss | vop | vss | vop | vss [vopal vss |vrer [vopa| Bhu | vss
G | vss | bnu| vss vDDa| DNU | vss | DNU | vss
H | voo | vss | pnu | vss | puuf| vss | vss | Lpa# |vopa|rwa#|voba| Loe# DNU | vss | DNU | vss | vDp
J | vss | onu |vooa| pwu | vss| voo vop | vss | bhu [vopa| bNu | vss
K | ToI |TRsT# TcK | vss | vop | vss | vop | vRer [vopa vopa| vrer | vop | vss | vop | vss | Tms | rsT# | TDO
L | vss | o |vooa| pwu | vss| vop vop | vss | bhu [vopa| bhu | vss
m | voo | vss | bnu | vss | Dau ANV |vDDQ DNU | vSs | DNU | vss | vDD
n | vss | onu | vss | bau | vooa vbDa| DNU | vss | DaU | vss
p |vopal vss T Dgﬁ VsS |vDDa
R | vss | pnu |vopa|vrer| vss|vona| vss | voo | vss | vop | vss | vop | vss |vopal vss |vRer |vopa| pnu | vss
DQB DQB | DINV DINV | DQB DQB
T | vop | vss vopa| P98 | vss | PEE IO voo | onu | voo | BEEHBEE | vss | 888 Jvona Vss | vop
u | vss |vopa| Qvd vss [ P9B ynpa| B9B Y o luppaf vss | P9B | yppa| PAB | ygs Qd | \rpg | vss
B0 2 0 9 11 B1
DQB DQB
v | voo | bNU |vopa| vss | BNY |vopa| °4® voa| vop | PE# | voo |vopa| °® [vopal DNU | vss |voba| BNU | VDD
w | vss |vopa| vss D‘;B vDDaQ D‘;B VsS D‘;B vss |zaizT| vss DE,B Vss DﬂiB VDDQ Dﬂﬁ vss |vopa| vss

R4S 001-91748 JiUA *A
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CYPHESS

PERFORM

CY7C4021KV13/CY7C4021KV13

&l 2. 361-ball FCBGA B[4 77

CY7C4021KV13 (2 M x 36)
1 2 3 4 5 6 71 8 9 1 M 12 13 14 15 1% 17 18 19
A | vss |vopa| vss | B9 |yppa | D9A | s [ BQA Y oo | pros] vss | D9A | ysg | P9A L yppg| BAA | 55 |vppa| vss
5 7 8 2 25 2

g | voo | P94 lyopa| vss | P@A (yopa| P9A | ypoa| vop |ueki#] voo |vopa| POA |vopa| POA | vss (vopa| POA | vop

13 17 1 19 5 31
avid DQA DQA DOA DQA Qvid
¢ | vss |vooa| G vss | P98 |vooa| B4 | vss Jvona] vss [B58 lvonal BR8] vss s | VDDQ| VSS
DQA DQA | DINV DINV | DQA DQA

p | vop | vss vopa| P94 | vss | POAFORE vop fcree | vop |BEV BOR T vss | PO |yna Vss | voD

E | vss Dﬂ"‘ vopa| vRer | vssflvopa| vss | vop | vss | voo | vss | vop | vss [vopal vss | vRer |vbpa n_gn VSS

F |vooa| vss -L"g"‘ vss |vooa VDD VDD vooa] vss i’:‘- Vss |voba
DQA DQA DQA DQA

G | vss [PR | vss | P& |yond voo Vss vss vop |vopa| P28 | vss [ P34 vss

H | vop | vss ng VSsSs Dﬁ}"‘ vss | vss | Lpa# |vopa|rwa#| voba | LDB#| vss | vss [g"‘ VsS Dg"‘ vss | vop

s | vss [ POA lyppa| PAAY yssl vop VSS Vss vop | vss | BOA lyppo| BOAY s
11 12 30 29

K | ToI [TRST# TcKk | vss | vop | vss | vop | vrer [vopa vDDGQ | VREF | voD | vss | vob | vss | TMS | RST#| TDO

L | vss [ P9B yppa| P98 yssil vop VDD RWB# VDD vop| vss | B9B | yppo| BABY s
11 12 20 2

m | vop | vss D‘;B Vss Dﬁ'}B vss | vss vopa | ANy | vooa vss | vss ";‘83 VsS nga vss | vop
DQB DQB DQB DQB

N | vss | PS8 | vss | P98 vond voo Vss vss vop [ vopa| 028 | vss [ P28 vss

p |vooa| vss T vss |vooa voD | AP | vDD vopa] vss D;;B Vss |voba
DaB DQB

R | vss [ %57 |vooa| vRer | vssfvopa| vss | vop | vss | vop | vss | vop | vss [vopd) vss | vReF [vopa| B8 | vss

DQB DQB | DINV DINV | DQB DQB
T | vop | vss vona| P98 | vss | BB FOREE voo fonu | voo | SR BEB T vss | BEE |yona Vss | voD
Qvid DQB DQB DQB DQB Quid

u | vss |vooa| vss | %58 vona| Pe8 | vss fvoa| vss [OFF lvooa| ORF | vss he [voDQ| vss

v | voo [ P98 |yppal vss | P98 lyppa| P98 | yppa| voo | Pe# | voo |vopa| P98 |vopa| PAB | vss |vooa| P28 | vop
13 17 1 19 35 31

w | vss |vopa| vss D‘;B VDDA D?B Vss D;'B vss |zaz| vss D;B Vss D;B vDDQ D;;B vss |vopa| vss

R4S 001-91748 JiUA *A
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PERFORM

51 HE X
IR o 3
CK, CKi# HONIEER | HBBk /SR SHARTBE . CK Al OK# B IEN I B . B4 F BRI AL S0 €2 CK i1 1T

PRI T B LSRRI . E CK 1 LT LR o O A B A bk N, T T BEUT LSRR
H B K Efhkf N . CK# F CK 2[RI AHA7 AH 2= 180 J&F

Ax:0] A HbERIN . AT AR S BRI,/ CK ORI CK# B8 L THiE BT RAE. X Sethhl 4 A\ nl
TAEW AL AT R S . B BRI =AM S I (A0 A1 A1 A2) JERRAE R IR 1)
Ao IXEEH I A AR AT

YT (x36) Bl v kS A[19:0], IFORE A[24:20].

XT (x18) Hefls v & AF AT A[20:0], JFORET A[24:21].

RE I AR E 2. ENT REROE R R R AP R s T Bk Es .

AP TN oA BRI . T8 A AT DL Rk S A E SR TR A
ST (x36) HdE v AP RIS 2 ik A A[20:0]
B (x18) i TE: AP $RILE A K45 kb4 A\ A[21:0]

PE# i W BRI S . RGBS BRI R, WA SR E AR, WS, PE#
BRI TRES, HPE O A 2 A 3 s R o 1k
AINV LTTZN CAE Rk il e e v TN bk e S

ST (x36) Hdlm . AINV DU B sidik N A[20:0] Ak Z AL (AP) .
WP (x18) i TEE: AINV A LItk N A[21:0] Al 75 BR8N (AP) .

DKA[1:0]. PN AR B
DKA#[1:0]. DKA[O] / DKA#[0] 73 i3z 1% x36 Br & [ DQA[17:0] i A1 x18 Fl & 1) DQA[8:0] i A\
DKB[1:0]- DKA[1] / DKA#[1] 73 5il4z4125 36 it & (1) DQA[35:18] i A A x 18 W& (1) DQA[17:9] Hi A
DKB#[1:0] DKB[0] / DKB#[0] 73 545715 %36 Bo & 1) DQB[17:0] % A M x18 it & i) DQB[8:0] Hi A\
DKB[1] / DKB#[1] 2545 H1% %36 Bl & (1 DQB[35:18] #i A1 x 18 Bl & {) DQB[17:9] %A
QKA[1:0]. v b G/ Tl NR N
QKA#[1:0]. QKA[0] / QKAH#[0] 4354z x36 fic E 1) DQA[17:0] 4t Al x 18 Bt & 1) DQA[8:0] % th
QKBI[1:0]. QKA[1]/ QKA#[1] 73558 x36 B & [ DQA[35:18] it il x 18 il & 1) DQA[17:9] %!
QKB#[1:0] QKBI[0] / QKBH#[0] 437l # il x36 i & [¥) DQB[17:0] %t Fl x 18 i & [¥) DQB[8:0] %ii i
QKB[1] / QKB#[1] 43 547 x36 fic & ) DQB[35:18] %t Al x 18 [l & ) DQB[17:9] i th
DQA[x:0]. NV E THOE € o TR 1 A A B € LI
DQBIx:0] X (% 36) Hdln g — DQA35.091; DQBy3s.q
X (x18) Fave g — DQA[17;0] ; DQB[17:0]
LDA#. LDB# PN FZHERBAN . LDA# (£ CK I EP 1 ETHAT FREATRAE, W) LDB# 71 CK I (¥ FFHT FIEAT R

LDA# fli fEidlidm 11 A 10464, W LDB# {EREXHRI 1 B 4%, 4 LDx# NARIL-FI, e fline
XLIR A e T, WSS AR SR 4. WIRAAHIZIR A, BIR A S, gk
ST PR A

RWA#. RWB# TN FIZiE I BN . RWA# I ALE CK BB L F-#F EHCRAE, T RWB# NIAE CK S8 T By

KA. RN RWA# i ANFI LDA# BN, DUERREEEE. FAEM, FRBEH RWBH# AR
LDB# fiy N, LCUEPEELEL S #AE,

8%8@[1:8]\ it SR BME RS . QVLD SR RSB HEdE . QVLD 5 QKx Fl QKxi# L5

[1:0]

ZQ/IZT TN PP ECH N o AT H N R AR RS, AT BB R SR R B BUAR X Y

CFG# LTTIN BEBAT . %5 I I A A P A 2 A7 4

RST# LN ALEBFHER RST. RST# MAKHSFRS, Z5NAR:  RST# hm PR, &5 R E.
RST# SIMAA —AWHS T Bz .

tgﬁ?ﬁ‘ LN FFROIEEERIFHAL / #5841 BER R ERER

T™MS LTEN ITAG WRRAERIEFEANT . Wb i AR AL JTAG Zhi, wT LLORRRIG S Ik R RR A

RS . 001-91748 A *A T 7/45
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PERFORM

FIHsE X
51 ZRK /0 51 i B
TDI TN JTAG MRABAEMANG IR . W b R JTAG hfik, T LURRRILS A KBk A .
TCK LTIUN JTAG WA PRSI . i b b R JTAG ik, 62008 L 5 | B2 51 VSS.
TDO i JTAG MRABHEHE T . Wik b b AR JTAG hik, dha T LU REARE BEIR A .
TRST# LN JTAG WREALAGIM . W RGP AR JTAG, 20K IS % H:5) VDD, TRST# it A&
HIT JTAG izt
DNU N/A WM. E2E XL
VREF W | SEHEERA. SRR TRERA Hl Al & S S v,
VDD HLY BTN EIERA .
vDDQ HL EICE IR EER L NS
VSS et BEiFE.
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CY7C4021KV13/CY7C4021KV13

PERFORM

QDR-IV HP SRAM #2475 P ANl 37 X i) B40 o 1 ) 79 1 5 [+
& SRAM. NI N AN 12 QDR-IV HP SRAM [fj#:1E .

B

s 5 3L —41: CK/CK#. DKx/DKx# fil QKx/QKx#, Ht x
AL A B (RN .

CKI/CK# W80 5 T [ iy bk Rz 65 | AR OCHK:  A[24:0]. LDA#.
LDB#. RWA#. RWB#. CK/CK# N i e 55 sl iz il 5 4%
P2 H 0T T

DKx/DKx# I 51 5 5 H AR A . DKx/DKx# I 51VE 8 S $dli i)
NIRRT, S TR A R DQx A1 DINVX 51T
b,

QKX/QKx# ] B 5 130 A SR B . 24 00455 B3 2% DQx Fl DINVx
%ﬂlﬂfﬂf’jﬁ?ﬁiﬁ&ﬁﬂﬁiﬁﬂjﬁi QKx/QKx# I o 78 21X L85 | BRI I8
EEZE N

LS

QDR-IV HP SRAM i F15 84 =i A\ (LDA#. LDB#.
RWA# Fl RWB#) LAk S 262K

LER NI B FUS EX s A sl (LDA# 1 RWA#)
HEATRAFE. LEH N0 T BT _Exum 0 B fihldm A (LDB#
1 RWB#) 4T KK

SFFa T A

LDA# = 0 1 RWA# = 1 I5F, ¥ 3 s dk.

LDA# = 0 1 RWA# = 0 I, ¥ fazh'5 84k,

EH NI B _ETF b i kS T R A

M T2 1T B

LDB# = 0 il RWB# = 1 It}, ¥ )3 8hilt#etk.
LDB# = 0 #1 RWB# = 0 Itf, ¥ B3 B #1k.
FER N TR BRI iz bR T R

S IEE gy

M CK G5 (5P ETR 2 A IHA N B LA, 7ri
TR E I 7] DQA 51t . 7k LIRS —4
BHRFRCEA E SN QVLDA, JR7EAd FIRANR 5 — NS
TR R TR T . BRSBTS, I B R
R =R0.

M CKAGS (5P EETR 2 I A IHAR N BT R AL, 7E3
FAEEE N 7] DQB 51 s fdin . 7 a gk LIRS —A
BAEFIET A BT E A, QVLDB, IH7Emsk FIRE i E—A
B T 02 R IR O O T . BREERJR BT, WA
B R =80.

M CKAES (HHIHL SRS RPN I LFur SR, 7Ei
=AM AR AN ) DQA 5 IR RS $lE

M CKAES (HHIRL SRS RN R FUTER, 7R
=AM AT E AN ) DQB 5 RS HlE .

Hohb R E B R R

g T AT R ST 4 5 RS A B R 1/O R, QDR-IV HP SRAM At
VBT Mk TR B 5 IR TR AT e e

AINV 5| RE TS T bk B2k A[24:0] Fiibhl 27 B AL

AP, bk S SN A AR I B — 2. AINV 51D RE A7
AR IR Hl. AR, RGNS T AR

I

RS . 001-91748 A *A

m 5T %36 Bl B (K geE, 20 ANk S R ASEF A 5 A7 8 N T
THUBEAH T 21 M5 T WERHREZH 0’ R > 11, I
HAE AINV BE R 1. Bk, ERAIE, HE 11 A5
Rede A — 5 T D).

X T <18 B s 9E f g, 21 AN bk g A — A TR R A7 34
AT ) 22 MES . Rk b 0 BE > 12, W)
BHl2e AINV WEN 1. Kk, fERAcin, kgl 0 %
B 12 A5 L EARBELAR — 7 [ 34T 14 o

D;NVA F1 DINVB 5| JHifg 7~ 215 e 5 7 RN 1) DQA 1 DQB 5|

JiE o

m T %36 Bl G EE AT, RERE AN g A B 2R
18 MEIMINAL. AR Ca AN, aTELEREAS 18 51K
BN AZ T 10 MEHEFTI. R EE A ‘0 (%K
i >10, W DINV # &0 1. Pk, e, AR —J7
[ AT DI 5 AR A 2B 10 4.
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& TDI 5k TDO Zifrds. ARIMBFRATAMNER, ESWEH
21 5L FE 4, TOL Gt 938 bdr. AR H TAP, tho| T
LR FE AR E BN TDI Bl 42 30T A 25 47 88 100 B o A3 504
(MSB) .

M £ #7 %7 i (TDO)

TDO firth 5 A T LL 847057 S 55 A7 2 il th I b Bl b
%, XBURT TAP ARESHLIFI ZaRkE GES W 28 25 1 LIER
AT o A E TCK TR LR A, TDO EH#EIMT
] — AN AF B BRASE AL (LSB) &

i E ;7 (TRST#)

TRST# f A\ 5| AT R4 TAP £3iil 4% .

FAk, #E 5 A TCK _EFHUFHIET I, B3 G TMS S5 R e
HSF (Vpp) » Al A .

R AL SRAM K TAE, J+HJZ2# SRAM LAEMARIHAT
Mo LK, TAP SNIENA, LU TDO 4T &Plz.

TAP &7 3%

W FT AT TDI R TDO 512 8], FT314% SRAM 3R H
BB AR . R T AR N AR — 8. 7

RS . 001-91748 A *A

TCK W T b, #di & B4 ngk ] TDI 51|, 78 TCK
M TR L, i N TDO 51 H o

WSS

=R AL LLBAT O IR BT & A4 g h . WHARAEERET
TDI F1 TDO 5| |z [ m#, wss 22 7 LK 5 fis. 6k
M, 384 %84 IDCODE #54. Hiffifssihlsest T RST
(A0 kA, e n# IDCODE #54-, fn F— k.

2 TAP il gs 4T Capture-IR IR, BANBALA I,

HE] 017 TRTGIINEL, LMESTILHERAN o BB 210
B 5.
AR

K DL AT B N B AE AN, Bk e B AT LU A
] 5586 2 A7 48 A R LLER S5 A7 4%, 7T & T TDI M1 TDO 5|2 |,
WIS N SRAM I i/ MEBIEHEIR . $h4T BYPASS $54-1f,
F AT RS E R (VSS) .

WIRITH 174

iR A RS SRAM BT By A L 51 8. 3935
E%%ﬂ@é‘ IR (NC) 51, DUEALTE &% B ) g
2 TAP #7185 40 T Capture-DR ARSI, A S IE sk
RAM #y AFIH IR N 2. AEfl s Shift-DR IRES)R, %
B E T TD f TDO  FljEla. EXTEST.
SAMPLE/PRELOAD #1 SAMPLE Z 454 FH T4l $f % A\ F0%y 28
I 2

5526 T R BoR T A FERRINT . BN R
5 SRAM 313 ER—MNEIIAIXT . . ZAE8e) MSB #iE %3
TDI, LSB #i#%#:%| TDO.

FriH (ID) #F177%

Mg A G AR T INE T IDCODE 384H, ID HAERSTE
Capture-DR R[] i i 53 7y e e 1) 32 £74X6% . IDCODE &
4 2] SRAM th, 4 TAP &l 4540 T Shift-DR ARZI, #ILA
FrHEH . 1D AR B GEN R ARG A 25 25 U bR ar A o
SE S TR I A R

TAP 44

AR A AT KB\ AR 2. 5 25 I LR AU
FHI TG, =AM 448 RESERVED, iE 271l
FHIX S g4 . ARG PEGN 3 oAb AN R4

LI AL AP E T TDI A TDO 2 [al i, ix L6354 2578 Shift-IR
PRSI R TAP 54088 th, ZeRa& W], <@ TDI M
TDO 54845 ANFIRL F MmN BEESAIELJGHATIR
A, WUl TAP #5834 N\ Update-IR k7.

T 19/45
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== CYPRESS
CODE

ID

IDCODE 84 H T ¥ L 52 rids E 1) 32 ArACED AR B & &5 474
i, BRI A AR E T TDI A1 TDO 5l 8], JE7F TAP
FEHI 3 HEN Shift-DR AR5 J5, #5 IDCODE #% H! g841:. 76 L Hilr,
A TAP #2505 28 4b T+ Test-Logic-RST &I, IDCODE f54
WM BN FR & A o

SAMPLE Z

o TAP #2540 T Shift-DRRASIS, SAMPLE Z $8 426514 5t
& A8 E T TDI f1 TDO 512 8. SAMPLE Z 45444
PR E T EPDRA, HE7E Update-IR R ASIIMIRME T F—4%
B4 Nib. —HHAT TiZIR4, Kfeum T A fii 0 B.

SAMPLE/PRELOAD

SAMPLE/PRELOAD & 11491  ArAERIsREI3E 4. Y4
SAMPLE/PRELOAD F54-n#k 2 $5 4 25 7 a1 It H TAP #&iil4%
AbF Capture-DR RN, A 474 % 47 4% b Sl ki N F % i
5| R HE R R
TE R, TAP F5 i 2 I 1) dse i ARSI ANy 20 MHz, 1 SRAM
IR CAESR B e E— AN B Y. BT R R Jy T A7 7
RS, ILYE Capture-DR RZSIIE], A Eid il s
IURAT . TAP g AERAE CERAD WM saR kG5 . Bk
XHANSFIRERE, (ETCVEIER SRR L B, JFHgR
AlRELIE T E .
H T ARIE A R A S R B IE A 1E 5, SRAM {55 2470
FE AL IR TR) N BRI, DA AL TAP $3 il 5 ot il e v I £
eI (teg bl top) MR, iR AE® I LBk AE
SAMPLE/PRELOAD F&4 #HIE45 1L (Beodte) Wb, WmT et
YEIER 3k SRAM B BTN o BIAAEAEIX— ) 8, 5] LA 3R BT
;ﬁﬂ iﬁfﬁh%‘%, B 20 AR 5 A g a3k CK Fl CK IME
H] o
WgkHdEiE, @ik TAP &T Shift-DR IRA, 7T LA H Bk .
XA R A4 E T TDI A TDO 5l fal,

EEFE ) — MU AR ERAE 2 i, PRELOAD H e A4
T2 A7 9% B G BB AT M AR RO — MR B AR

RS . 001-91748 A *A

WEIN, SAMPLE F11 PRELOAD R B¢ 1) il 135 T LR R AT
HIAT BLAESE Tl SR ) [l i3 A TIN5 ) e o

BYPASS

4 BYPASS fi5 & IN# 2145 4 75 77 s 11 JF H. TAP 4t Shift-DR iR

A, AR S HE T TDI A TDO 512 1. BYPASS 4

%Egﬁg%%%%*ﬁﬂeiﬁ%ﬁ‘%ﬁ#fﬁ%{t~@ﬁ, A LAZE R S
1%

EXTEST

EXTEST 44 H 110 1o 5 2 i t 51 10 5 Hh 7000 2 ) Mo
Shift-DR # il #9IR A T, A3 20fg T #h AT V5 I 1034 S 414
%‘f%&ﬁ? TDI 1 TDO Zfil. —HAAT [ ixdi4, Fe{lfigis H
A Fildii 1 Bo

EXTEST OUTPUT BUS TRISTATE

IEEE FRiE 1149.1 32k TAP ¥ 28 N fe i i M e & T

=B

DR AR AR S A AR REE AL (RISS 49 BIFIZE 50 7D .
A9 n] fEREDQBHI T HH 514, 2850407 i fEDQARIPE#S | 1.

1F TAP #2461 28 40 T Update-DRCIR 231 R], K 241X BT 5000 (FR
Jy “AMIREIR RL=A ) BUERITUINI SRS P, iR
N EXTEST 1 4ui4R4, MIXLLsca gL Q
R 5IIRES. BT REER, ek v b geh e il
HEL, BTEETPH, ZaRiERgE T k&,

1B %y N SAMPLE/PRELOAD 5 EXTEST 54, #RJ5 7 Shift-DR
R A WK BT W AL N B UL e, BDRT W X S, fE
Update-DR I, #7 N4k BHZA A7 27 47 2% B oG I & g i A7 31
TN A7 . W EXTEST 46845, IXEehr 2 H A%l
Q BEBIM. 1EER, XL P TR AR, DMEESRE L
BN, PLEY TAP #5284 F Test-Logic-RST IR, #BH#4E
FHHTH .

A
KR MAREIL, HATLLEAE R . 20 X 44

T 20/45
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=
=7 CYPRESS
PERFORM
TAP #5523 RE&E
B 4. TAP 1 30RAR B
1 TEST-LOGIC
]
RST
O #
]
0 TEST-LOGIC/ 1 SELECT 1 SELECT
—
IDLE I DR-SCAN IR-SCAN
1 1
| CAPTURE-DR CAPTURE-IR
— SHIFT-DR 0 — SHIFT-IR 0
1 1
L | EXIT1-DR S EXIT1-IR
PAUSE-DR 0 PAUSE-IR 0
0 0
EXIT2-DR EXIT2-IR
UPDATE-DR -— UPDATE-IR
1 1
0 0

T

RS . 001-91748 A *A

3. REAMREFFILM 011 AL TCK LT _EXTR TMS 1.

T 21/45
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PERFORM

Selection
Circuitry

—» TDO

?

T

TAP 25 HE &
Bl 5. TAP EHI#HER
>& -
Bypass Register
p 2| 1| 0 —p
Selection
TDI —® i i
Circuitry Instruction Register
—%1 31|30 29 2| 1|0 ®
Identification Register
—p-135 2110 ™
Boundary Scan Register
TCK —
T™MS  —p TAP Controller
TRST# — |

RS . 001-91748 A *A

T 22/45
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PERFORM

TAP [JESHFE
ELAETEH N
S PiE WRSAE B/ME BRfE | B4
Vo LVCMOS 7 H P4 H HL lon = 100pA Vpp % 0.8 - Y,
VoL LVCMOS i H -4 H FiL R lo = 100 pA - Vpp*x02 | V
ViH LVCMOS =i PR (F Vpp* 0.7 | Vpp +0.2 | V
)
ViL LVCMOS R P AU (. -02 | Vppx03| V
D)
Ix LVCMOS #ir N\ i FLi - 10 mA
loz LVCMOS %y i FLI7R - 10 mA
TAP X FFo<h
e TAETE A
S i B/ME BRfE | B4
trcye TCK I b & 39 1 [ 50 - ns
tre TCK A% - 20 MHz
try TCK I8 Ay vy B P 1R ) 1) 20 - ns
tr TCK 4t Ay 5 RSP (14 e i) 20 - ns
37 I )
trmss M TMS 2573 TCK N2 EFFAy (1 i) 5 - ns
trois M TDI 58573 TCK B4 b FFo5 1 s [] 5 - ns
tcs MAI L) TCK LT TR 5 - ns
PR IR
trmsH TCK It ETFY 2 J5 1) TMS {545 B ) 5 - ns
troiH N TS 2 G TDI AR 1 5 i) 5 - ns
tch I b b T 9 2 5 (R 3R AR RR 1) 1) 5 - ns
Hy )
trpov M TCK it %3] TDO 15 %1 [a] - 10 ns
trpox M TCK I8 41K 3] TDO JoRA 1 i 1] - ns
R tos Ml top RFNE RS R 80 S0R B STAG I M ER.
T 23/45
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T PERFORM

TAP It} 7 /&

TCK S0MHz |1

TODI I

TDO o

R4S 001-91748 JiUA *A

CY7C4021KV13/CY7C4021KV13

& 6. TAP K )EAE

r—fTH—.'—[TL—)rifTCYC—bI

{TMSH
r—h fTMSS

., G,

rtDISF—DI ITDIH

L TDOX
—>| tTDO:‘
A Y

UL 24/45
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PERFORM

FRIREF A8 E X
REFR CY7C4021KV13 e CY7C4021KV13 vEd

JRAS (31:29) 000 000 TRA o

U TEAE 1D (28:12) 11011010001010100 | 11011010001100100 |5z ¥ SRAM 257 ,

Fe 4t JEDECID - (11:1) 00000110100 00000110100 FoVFXT SRAM HERY i 4 FME—H5 o
ID A7 SAFTERG 1L (0) 1 1 FoR AL 1D AR
ERE YR YN

TFRBAIK ALK/

g4 3

% 1

ID 32

B S 136

R AR

ik Y . B3
EXTEST 000 (4l Bkt Al HH ER 10 P9 26
IDCODE 001 B AL TR 1D ARRS NZk ) 1D w7 ash, JRKZAAr 28 BT TDI M TDO Z i), BhfEAR 2 5
i) SRAM (¥ TAE.
SAMPLE Z 010 TN T A AP F A T TDI A TDO 210, siiflEET A SRAM %t 9K
kLA (High 2) .
RESERVED 011 WM RS REHE/AH.
SAMPLE/PRELOAD 100 ﬁ%’ﬁiﬁg)\ﬁiﬁﬁﬂj N2 ARG ARET TDLF TDO 2 Al. MEEAS M SRAM
G LAE.

RESERVED 101 WMEM: A HIER SR,

RESERVED 110 WM LIRS BN G

BYPASS 111 H T AE T TDIR TDO Z . MHEAEALN SRAM (1 TAE.

RS . 001-91748 A *A T 25/45
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HAARIT

fr R CY7C4021KV13 CY7C4021KV13
x 36 834 x 18 feft:

0 12A DQA<26> DQA<17>

1 13B DQA<19> DQA<10>

2 14A DQA<25> DQA<16>

3 15B DQA<35> NC

4 16A DQA<23> DQA<14>

5 18B DQA<31> NC

6 17C QVLDA<1> QVLDA<1>

7 16C QKA<1> QKA<1>

8 14C DQA<20> DQA<11>

9 12C DQA<18> DQA<9>

10 12D DINVA<1> DINVA<1>

11 13D DQA<22> DQA<13>

12 15D DQA<21> DQA<12>

13 17D QKA#<1> QKA#<1>

14 18E DQA<32> NC

15 15F DQA<24> DQA<15>

16 16F DKA<1> DKA<1>

17 17F DKA#<1> DKA#<1>

18 18G DQA<33> NC

19 16G DQA<34> NC

20 17H DQA<27> NC

21 15H DQA<28> NC

22 16J DQA<30> NC

23 18J DQA<29> NC

24 18K RST# RST#

25 18L DQB<29> NC

26 16L DQB<30> NC

27 15M DQB<28> NC

28 17M DQB<27> NC

29 18N DQB<33> NC

30 16N DQB<34> NC

31 15P DQB<24> DQB<15>

32 16P DKB<1> DKB<1>

33 17P DKB#<1> DKB#<1>

34 18R DQB<32> NC

35 17T QKB#<1> QKB#<1>

36 15T DQB<21> DQB<12>

37 13T DQB<22> DQB<13>

38 12T DINVB<1> DINVB<1>

39 12U DQB<18> DQB<9>

40 14U DQB<20> DQB<11>

41 16U QKB<1> QKB<1>

42 17U QVLDB<1> QVLDB<1>

43 18V DQB<31> NC

44 15V DQB<35> NC

45 13V DQB<19> DQB<10>

46 12W DQB<26> DQB<17>

RS . 001-91748 A *A
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I
o - CY7C4021KV13 CY7C4021KV13
2 x 36 B ft x 18 1
47 14W DQB<25> DQB<16>
48 16W DQB<23> DQB<14>
49 Internal_DQB Internal_DQB
50 Internal_DQA Internal_DQA
51 10V PE# PE#
52 8P A<15> A<15>
53 7N A<9> A<9>
54 9N NC/1152M NC/576M
55 10P AP AP
56 10N A<2> A<2>
57 11N NC/2304M NC/1152M
58 12P A<16> A<16>
59 13N A<10> A<10>
60 13L A<8> A<8>
61 12M A<12> A<12>
62 1ML A<18> A<18>
63 10L RWB# RWB#
64 10M AINV AINV
65 oL A<17> A<17>
66 8M A<11> A<11>
67 7L A<7> A<7>
68 7J A<5> A<5>
69 9J A<19> A<19>
70 10K CK# CK#
71 10J CK CK
72 11J NC/144M A<20>
73 13J A<6> A<6>
74 12H LDB# LDB#
75 10H RWA# RWA#
76 8H LDA# LDA#
77 7G A<3> A<3>
78 9G NC/288M NC/144M
79 10G A<1> A<1>
80 11G NC/576M NC/288M
81 13G A<4> A<4>
82 12F A<14> A<14>
83 10F A<0> A<0>
84 8F A<13> A<13>
85 10D CFG# CFG#
86 10B LBK#<1> LBK#<1>
87 10A LBK#<0> LBK#<0>
88 8A DQA<8> DQA<8>
89 7B DQA<1> DQA<1>
90 6A DQA<7> DQA<7>
91 5B DQA<17> NC
92 4A DQA<5> DQA<5>
93 2B DQA<13> NC
94 3C QVLDA<0> QVLDA<0>
95 4C QKA<0> QKA<0>
RS 001-91748 A *A T 27/45
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h S
o - CY7C4021KV13 CY7C4021KV13
2 x 36 B ft x 18 1
96 6C DQA<2> DQA<2>
97 8C DQA<0> DQA<0>
98 8D DINVA<0> DINVA<0>
99 7D DQA<4> DQA<4>
100 5D DQA<3> DQA<3>
101 3D QKA#<0> QKA#<0>
102 2E DQA<14> NC
103 3F DKA#<0> DKA#<0>
104 4F DKA<0> DKA<0>
105 5F DQA<6> DQA<6>
106 4G DQA<16> NC
107 2G DQA<15> NC
108 3H DQA<9> NC
109 5H DQA<10> NC
110 4] DQA<12> NC
111 2J DQA<11> NC
112 2L DQB<11> NC
113 4L DQB<12> NC
114 5M DQB<10> NC
115 3M DQB<9> NC
116 2N DQB<15> NC
117 4N DQB<16> NC
118 5P DQB<6> DQB<6>
119 4P DKB<0> DKB<0>
120 3P DKB#<0> DKB#<0>
121 2R DQB<14> NC
122 3T QKB#<0> QKB#<0>
123 5T DQB<3> DQB<3>
124 7T DQB<4> DQB<4>
125 8T DINVB<0> DINVB<0>
126 8U DQB<0> DQB<0>
127 6U DQB<2> DQB<2>
128 4U QKB<0> QKB<0>
129 3U QVLDB<0> QVLDB<0>
130 2V DQB<13> NC
131 5V DQB<17> NC
132 A% DQB<1> DQB<1>
133 8W DQB<8> DQB<8>
134 6W DQB<7> DQB<7>
135 4w DQB<5> DQB<5>
RIS 001-91748 JifA *A 7 28/45



= 5 o
=— .i‘
— CYPRESS
PERFORM

BABEE
R e KA (1T BE 2 R B A I FH iy . X MEH P 4R SR &
TR o
TEBETLTE oo —65 °C #| +150 °C
T8 FRIN
FRIEIRIE oo —55°C #| +125°C

T oL ettt ettt ettt ettt 125 °C
Vpp AT
GND LR FEIE oo 0.3V # +1.35V
VDDQ J:A‘Hﬁa:
GND JIEEHLFEIE e -0.3Vto+1.35V
BIFRFIATLIE oot 0.3V #H+1.35V
R G R R D a2 iy R 20 mA
B RO HL R
(MIL-STD-883. M. 3015) .erveeeeeeeeieeeeeeeeeeeeanns > 2001V
BRI oo > 200 mA

CY7C4021KV13/CY7C4021KV13

TAHEVEHE
Ju REBE (Te) Vbp VbbQ
T Mk 2k 0 °C % +70 °C 1.3V+40 |[1.1V+£50mV
mV. [ 2Vz50mv
PP FRRE
¥ PB4 TR | AUE | BRME* | B4
LSBU B4 25°C 0 0.01 | FIT/
LERE e Mb
LS
LMBU B 25°C 0 0.01 | FIT/
EAR Mb
e
SEL BT 85°C 0 0.1 FIT/
Bl Dev
* WHIIIFR LMBY HSEL Ziff: BN GEAHLI0 42, 1% 95% HAHIX ]
ﬁrﬁ ﬁumﬂffﬂﬁn B, WES% N I 1 SER ﬂthuiuﬁJ [ RS R e

S
1E TAEE N
2% | BB | B | mE@m | Bk | A
POD 54
Vpp® WAL HE (1.3 V £40 mV) 1.26 13 1.34 Vv
Vppa ¥ POD /O i HE (1.1 V £ 50 mV) 1.05 11 115 Y,
POD 1/O i1 fE (1.2 V +50 mV) 1.15 12 1.25 Vv
Vree 4 0 POD &% HiJk Vppa * 0.69 | Vppq * 0.7 | Vppg X 0.71 | V
VoLoc) ™! POD fEH P I (ETD - - 0.5 v
ViHDec) [4. €l POD & P AR (E#RD Vger + 0.08 _ Vppg + 0.15 Y;
Viipey™ & |POD &P IR -0.15 - Vrer—0.08 | V
Vigag) ™ 1 |POD mit FHIAHIE  CHID Vger + 0.15 - _ v
Viaey ™ 1 |POD fRH AR A HUE - - Veegp-0.15 | V
Vvp(De) POD ZE4r M N R A 5] AN G| # VRrer — 0.08 - VRer +0.08 | V
Vip(pc) POD Z /M N Z= /Wi s CHIR) « BIIAS I # 0.16 - - v
Vip(ac) POD Z /MM ANZE WL GZW) 5 BT # 0.30 - - v
ViN POD #biiifi AR s 5 BRI S| # 0.27 - Vppg +0.15 | V
Vins POD iy A\ FL IR 4L it 51 RS | # 3 - - Vins
Vix(ac) POD Z /M AAS XS HUE (B8 5 SIS # Vrer —0.08 - Vrep +0.08 | V
VR

4. TR S % T

5. Vier LIRSS AT YR

VSS (#h) Hilk.

6. #H ODT I, 2t Vig/Vy CFL)
ANMRRZAE, FHCARIE " ODT {fAEIS, FEUCHS 2 200 AL FER PR .

7. VgV (5D 2

RS . 001-91748 A *A

bR +/-2% Vppg (EL#E)
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PERFORM
S
TELARJE RN
¥ Pt B H/ME HARUE EAME L YA
I ® POD #fi A it - - 200 bA
loz ™ POD i i Fu it - - 200 pA
Ippl®> 19 Vpp LA (667 MHz, x18) - 1710 2500 mA
Vpp LAEHE (667 MHz, x36) - 2150 3200 mA
Vpp TAEHY (600 MHz, x18) - 1600 2300 mA
Vpp TAEHL (600 MHz, x36) - 2010 2700 mA
HSTL/SSTL 54,
pp WAL HE (1.3 V £40 mV) 126 13 134 v
Vopa M VO fEHLHE (1.2V £50 mV) 115 1.2 1.25 Y
/O fEHiHIE (1.25V %50 mV) 1.2 1.25 1.3 v
VREF(DC) (1. 12] HSTL/SSTL %%%EEU—: (E/}ﬁ) VDDQ % 0.48 VDDQ x 0.5 VDDQ x 0.52 \%
Veeriagy [ " |HSTL/SSTL 2% HIE (A5 Vppa X 047 | Vppq x 0.5 | Vppgx0.53 | V
Viogy ™ ™ [HSTL/SSTL @t PAAHUE (i) Vger + 0.08 - Voog +0.15 | V
Vicog ™ ™ |HSTL/SSTL AU HE  (EiD -0.15 - Vgeg—0.08 | V
Vinaoy ' ™ [HSTL/SSTL sttt FRIAHE (i) VRer + 0.15 - Voog + 024 | V
Vigagy "™ ™ |HSTL/SSTL kA HUE (87D —0.24 - Vrer—0.15 | V
Vorpo) '™ |HSTL/SSTL Pt s (1) — Vbpq % 0.712| Vppq * 0.75 - v
lon = —0.25 x Vppa/Ron
Vorpc) ™ HSTL/SSTL I HL Pt iU (E#D — - Vppa X 0.25 |Vppg x 0.288| V
lOL =0.25 x VDDQ/ROL
Vix HSTL/SSTL it \ HiJEAS X it - Vbpq % 0.5 - v
VbiF(ac) HSTL/SSTL sZifithi A %= 73 ik 0.30 - Vppq+048 | V
VbiFDc) HSTL/SSTL Bk A% H k. 0.16 - Vppg +0.30 |V
VbiFcm) HSTL/SSTL H.yit Sty N\ o K Vppq * 04 | Vppg *0.5 | Vppgx0.6 Vv
Vox HSTL/SSTL ffi th FiL s A8 X - Vbpq * 0.5 - \
Vout(ac) HSTL/SSTL =zl itk -0.24 - Vppg +0.24 | V
Vout(pg) HSTL/SSTL Eiifith HiJE -0.15 - Vppg +0.15 | V
Il HSTL/SSTL #fi N ik - - 200 HA
loz ! HSTL/SSTL #f ik i - - 200 bA
Ippl® 1% Vpp LA (667 MHz, x18) - 1710 2500 mA
Vpp LAEHE (667 MHz, x36) - 2150 3200 mA
Vpp TAEHLY (600 MHz, x18) - 1600 2300 mA
Vpp TAEHLY (600 MHz, x36) - 2010 2700 mA
R
8. 451 ODT i thIRENIE A B HILAS .
9. TAEHLIAUESE 50% (11 JFIHAT 50% 115 A v S A i i
10. LR TAE i 2 %04E VDD 2 1.3 V IR 21
1. JA RS T VSS (HEth) HE.
12. VRep b1 - 5SS R ASRBIE Vppg  (HID 1 +-2%.
13. 251 ODT I, 2485 VgV C(HL3D -
14 ViV GEFD RAEE RS AE, LURAIE ODT AHEERT, el 2 Hm P e .
RS 001-91748 i A *A 7 30/45
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PERFORM
2
#18. BE
S5 19 i RS AF B ME L:-¥YA
Cin N Ta=25°C, f=1MHz, Vpp=1.3V, Vppgq=1.25V 4 pF
Co i HH HL A 4 pF
PR
#19. #EE
24 1151 B TR 2 A 61 b%}-%CBGA Ay
Oa P (Z5ED R¥E EIAIJESDS sk, MR | fEFr ks 4T (0 m/s) 12.00 °C/W
S4TSR AR T o .
SR RN T A i e i T mis) | 10567 W
EERRNEKAFT (3 m/s) 9.09 °C/W
A POB (g5 A O 3.03 °C/W
O)c AHRH (iR TR 0.029 °C/W
AT AR 7 B T
B 7. RZWIRR BB
VDDQ X0.7
DuUT WVREF g
DQ, QK, RTT= 250 WTT= VDDQ/?
QK QWLD, o— %
DINW L
Timingreference VREF + 0.2V
20| M. VREF=VDDQ*0.7
| Rz VREF - 0.3V
VWA 1vSS Ramp Rate=4V/nS o
{@). Output AC Test Load (POD 1/0) (b} POD Input Waveforms
VDDQ2
DUT VREF g
DG, QK, RTT=2E50 =
QK QvLD, ¥ VTT= VDDQR
DINY L
Timingreference VREF + 0.5V
o | N VREF=VDDQ/2
| RQ=2000 VREF - 0.5V
M 1yas Ramp Rate=4Vins
{d). HSTL/SSTL Input Waveforms

(C). Ctput AC Test Load (HSTL/SSTL 110)
EB:
15, ACATAT B 13 T B B2 AT DU A 1K 2 0 A S
RYRS . 001-91748 JitA *A
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FF A
EI{/F?E@W [16. 17. 18. 19. 20. 21. 22, 23]
FUH B e 667 MHz 600 MHz s
) Z> \
B/ ME BRfE f/ME BRfE
tek CK. DKx. QKx 4 #1 1.5 3.0 1.667 3.333 ns
tokL CK. DKx i B P f i ) 0.45* - 0.45* - tok
tckH CK. DKx A& H~F R s 0.45* - 0.45* - tek
tyr(per) e 341 2 1) B 1) —-0.070 0.070 —-0.080 0.080 ns
tyr(ce) R CIER ) - 0.140 - 0.160 ns
tas M A % CK [ B IN A 0.160 - 0.180 - ns
taH M CK 2 A [R5 I ) 0.160 - 0.180 - ns
tes M LDx#. RWx# 5| CK [REE LI A 0.200 - 0.240 - ns
ten M CK #| LDx#. RWx# [ {555 8] 0.200 - 0.240 - ns
tekok CK % DKx )% It} ] -0.24 0.24 -0.267 0.267 ns
tis DQx. DINVx % DKx ({178 37 5] 0.160 - 0.180 - ns
ty DKx % DQx. DINVx [{4-35 5 7] 0.160 - 0.180 - ns
trise (s€) e RS (AIAF] 20% T 80% ) (1 E T+t i) 2 6 2 6 Vins
tran (se) RS S (IEE] 20% T 80% ) [ B ) 2 6 2 6 Vins
trise (diff) EAEHES (IR E] 20% T 80% W) [ [ FFHf ] 3 10 3 10 Vins
tra (diff) ZAHIHES NEF] 20% 45 80% ) TR I 3 10 3 10 Vins
takL QKX W LT [ 1] 0.45* - 0.45* - tek
takH QKx 7 T s f] 0.45* 0.45* - tok
tekak M CK Z QKX {2 it i) —-0.358 0.358 -0.400 0.400 ns
takao M QKx[0] & DQx[17:0]. DINVX[0] (x36) EL - 0.120 - 0.132 ns
QKXx[0] % DQx[8:0]. DINVX[0] (x18) [ i)
taHo M QKx[0] & DQx[17:0]. DINVX[0] (x36) EL 0.40* - 0.40* - tck
QKXx[0] & DQx[8:0]. DINVX[0] (x18) [ i)
taka1 M QKx[1] % DQx[35:18]. DINVX[1] (x36) B A - 0.120 - 0.132 ns
QKx[1] & DQx[17:9]. DINVX[1] (x18) ]I fi
tan1 M QKx[1] % DQx[35:18]. DINVx[1] (x36) B A 0.40* - 0.40* - tox
QKx[1] & DQx[17:9]. DINVX[1] (x18) ]I fii
takavo M QKX[0] %] QVLDx [H] i i1 - 0.150 - 0.200 ns
tavHo M QKX[0] % QVLDx [f]i i) 0.85* - 0.85* - tek
takav1 M QKxX[1] | QVLDx ]I} ] - 0.150 - 0.200 ns
tavH1 M QKx[1] £ QVLDx (it i) 0.85* - 0.85* - tek
trwr M Vpp CHLEIED B EE— K7 1A (1] I (A 200 - 200 - ns
trss RST# ik 5 B2 200 - 200 - us
trsH MIBUH BT RST# 25— M54 30K I [a] 400000* - 400000* - tok
HR
16. ‘X’ Fonui 1 A Fflim I Bo #11, DQx %7~ DQA il DQB.
17. Fﬁﬁ?ﬁb‘j)\1 j[j:H F?‘VJ{F;U“ 4 V/ns Lﬂﬂ%{ffﬁb‘g? Jﬁiﬂ'dﬂjj_ V||_/V|H (EIJ!L) ?U VREF {%?U
18. AT N BT PR L 4 Vins F BRI R Veer 31 VNV R 5.
19, AT I AR B 0 5 B8 o e 7
20. G/ ARFEIT ] tagy. tosH. tigh AREEE T AT EAF RN, HoT AR P . SRRV TALIE, WA GE B A X e .
21 IR B R B B S RN R ETF a0 R T 22 52
22, 5 AR o
23.toka~ takax TR TIE
RS . 001-91748 A *A T 32/45
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PERFORM

TR
6 Tty (162 17, 18, 19, 200 21, 22, 23]
F—— 3 667 MHz 600 MHz i
®/ME &AM /M N

trDs M A B RST )15 i i) 500* - 500* - tok

tRoH M A B RST# [ LRKFI ] 500" - 500* - tok

trss TRST# Jikih 9 J& 200 - 200 - us

trsH MIBUH 0T TRSTH# 255> JTAG 454 (11 1) 200 - 200 - Hs

tpr AL PLL JENFS @ RS T EE 1 I () - 100 - 100 us

tipL HlIEIR 16* 16* 16* 16* tek

tco TR [y 43R - 5 - 5 ns

tcres M AR 5 8 R AR ) ) 32 - 32 - tok

tcreH MNHE B A O i B A5 A7 s Ui i) AV ODT 1 32" - 32" - tek
PLL % F 8B F I ]

tcreH NG B A ok TR A7 s U i) (407% ODT #wf | 4096* - 4096* - tok
D i)

tcreH MHC B A b i R A AE s U i) (5% PLL 2 100 - 100 - Ws
D )

tcreD AL 4545 2 Z [V N ) 80* - 80* - tek

tcLps CFGH# it 1| LDA# B 1 i) 32" - 32* - tex

tcLoH LDA# HU 30 51 CFG# U 0 (1 1 ) 32 - 32 - tek

tcLow it B 54 (1) LDA# fiknf 5 )5 16* - 16* - tok

tcroL LDA# P 2B ICHUR ¥ 4238 - 32* - 32" tok

tcrRoH CFG# U Wi 2 CHUE (1 O/ 455 I 1) 0* 32+ 0 32" tek

slelV) FEREE R DQAX £ QVLDA<O> [ il -2 2 -2 2 tek

SR : 001-91748 fitA *A T 33/45
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FXBT
K 8. #iBfE S B EFAT IR a) i e X
S S S IE S BT - TR B E] 2
_mmﬂﬂ Iﬂumﬂ

ZO NG T IIIE T BTl — N BRI (] S
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T
B 9. BRI I ST
U R =R i ANEER 5
ICK [
p————CKH——— s 1CKL —————

P—t-‘\H—>|
L —

CK | J
r—t&s—hp—tﬁH—ﬂ r-ms-h
W

aanyap |

LD, RW#

HOH N R

CK : |J

tCKDK

F

| htCS—bb—tCHﬁ
e A

—

P

tCK

1KLL ———

o tCKH——m

DK z | |
rus—n-—tlH+| rtls—bh—tlHﬁ
A A

DQ. DINY ' I

Bt th e e

CK 1
P—p CKOK

tCK

takL W

takH

™

b—h‘ ek

aK T
P—P‘ JIRTAH]
Do, DNV OWF_
oH—| foH—»)
taH W

b—b‘ takay

QWLD

R4S 001-91748 JiUA *A
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FRB
B 10. 5.0 AESRERMEE (NEBISHEFRE)

oK | L L L L
LDA# ! R R | | Wy |
RIAR ! | |
LDB# ' R R ] [ ws |
RIER ! I
o 200 R 0 ) e a2 e/ 5 X6 XA 7 )

WL=3

RL=5 =J|
oo 551 10 I > . D)
DK L
oK © N S S S e
WL=3
RL=5 =J| 4"

oce 5.0 10 I .. > () ¢
DKE o e I A e A e
QKB o LI e e

FE 11. 5.0 F#EERNEE (B EHERNFEE)

oK (SN I e I B |
LDA# W w, R R, |
RWA# ] |
LDE I BA Wy R R
RWB# D
A 20.00 | | o) a2 p ey s asaT)
RL=5 ¥

WL=3
poa (10110
DKA (PR [ e e |
QKA SRR I v

RL=5 ]
-.-'-.-'L:3—p-|

pog 50110
DKB (PR [ I e I |

QKB o
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B 12. BEEBEABIERRNFEE

LBK '

CFG# '

r—TCFGS—>| rtCLD‘.".b| L—tCFGH—>|

LDA#

r—tCLDS—b-| L—'[CLDH—>|

RWA# g AN
A nz | AL
/N

P

B 13. M E SRR R Y

CK |

LBK# |

CFG# |

r—lCFGS—b‘ r—tCLDW—b‘ tCFGH =]'

r—tCLDS—b L—tCLDH—b|
R ' I

A i
N _aamreeees

LDA#

DQA

QKAB

QVLDA=0= a
avonar- [
avospn; [

ER . ERESKT, THXRIE DQA[X:8] 1 DQB ¥k B 4k

RS . 001-91748 A *A T 37/45



LDA#

RWA#

A

A

DoA

QKAB

QVLDA<0>
QVLDA=1>
QVLDB[1 0}

[r.op o
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B 14. OB S ANEHERAER N FE0E
(a) FLEZ W] — BifE 2 R T SR 1E

r_tcms—J

tCFGD i

FlCLD\Ab|

r—

L—tCLDH—b‘

tCLDS—bI L—lCLDH—b‘ r—tCLDS—P
A

i)

A

oo |
ro

s}

Register Write Addre

>-< Register Rea

Register Write Data

—_—

R - ARERN T EERAE DQA[X:8] Fl DQB i B4k

CK

LBk

CFG#

LDAZ

RWA#

A

A

DaA

QKAJQKB

QVLDA=0=
QVLDA=1=
QYLDB=1:0=

:

(ITRATMRATAmAN

(b) BB 2 W) — AL
A

AR

>—tCFeE:4»J

tCFGD

b—tCLDH—b|

b—tCLDH—b|\./r—tCLDS—b
A

Addre

>.< Register Rea

I
X
I

p—10C) DL—D|

Eeg Read Data

NARARAAARARARAANAARAAAARAARARADAN I'II'IH!'II'Iﬂﬂ'I!'Iﬂﬂﬂﬂl'lﬂHI'II'IFIFIHHHFIHHHHI'II'IHHI'IHHHHI'IH 'Iﬂﬂﬂﬂl'll'lﬂl'lﬂl'lﬂ!'ll'lﬂﬂﬂﬂl'lﬂﬂl'll'lﬂHﬂﬂﬂﬂﬂﬂﬂ nnaRRAARRRAAAAAAANARRAARAR
— oo o oo i rau oo i gy ooy ULOrroUriorgrraarra roaurgorodrrrio i arrroo oo
DAVLD DavLD

R - R EER TERRE DQA[X:8] fl DQB ¥ b4k

R4S 001-91748 JiUA *A
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PERFORM
FFRBETE
B 15. IRE[R P
IR[AI
372 Cyeles [ tLEL I
cK | Mﬂﬁmmﬂmm
CFG# ' By '
LBk ] (ﬁ
A, AINY, AP, DR, Lok, Rt (.[1
p—-tC0
p—Training Error Detected——
DaA R e
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TEHHETY

Wild

Yiidg

RETH

A [13.0]

CFG#
LEBKD#
LBKI1#
LOAg
LDB#

Clk

Ck#

wild
vildg

TRST#

TMES
TCkK
TOI

TDO

RS . 001-91748 A *A
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& 16. AL FETE

Povwer Up and Reset Timing - RST#

p— Linstable Clock——m

p————Stable Clock———

=0ns

PR

tRSS—»
tRDS

F—IRDHDI

A

p————tREH——

Pawer Up and Reset Timing - TRST#

p—Linstable Clock——

- Stable Clock————

=0ns p—PWR—
—{TS5—
p———TEH————
| | | | | | |
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|l|||ﬂ|!‘”l

WIEE B

TR Hurn] DR 2. dn RACR BR B B RE 284, iﬁ%f@:é’li’ﬂ%ﬁ%ﬁiﬁi%o WMFTREZAFE, V) R FEF LT =] Rk
www.cypress.com, F£Z% http://www.cypress.com/products _I F7= il s

FEEp AR IE — A m Pk i . T AR AR QEEEE/JJ_PR PER 4%, BEAT R PR IS ST i F AL, 1 VI )
http://www.cypress.com/go/datasheet/offices.

#20. TWER

i IR £ HERA T
667 |CY7C4021KV13-667FCXC 001-70319 [361-all FCBGA (21 x 21 x 2515 mm) (4 P
CY7C4041KV13-667FCXC
600 |CY7C4021KV13-600FCXC 001-70319 |361-ball FCBGA (21 x 21 x 2515 mm) K4 T
CY7C4041KV13-600FCXC
ITTRAS & X

CY 7 C 40x1 K VI3-XXX FC X C

—— Temperature Range: C = Commercial

Pb-free

Package Type: 361-ball Flip Chip BGA

Speed Grade: 667 = 667 MHz or 600 = 600 MHz
VDD =1.3V

Die Revision: K = 65nm

Part Identifier: 4021 or 4041

Technology Code: C = CMOS

Marketing Code: 7 = SRAM

Company ID: CY = Cypress

RS . 001-91748 A *A T 41/45
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i
|||.ll
Ol

B 17. 361-ball FCBGA (21 x 21 x 2.515 mm) FROAA 334K,

CY7C4021KV13/CY7C4021KV13

TOP VIEW

PIN # CORNER

~

4
3

6 B8 WT 12 14 16 18
9 |11 13 15 17 19

<

{
[1.5 REF.

1
el B | E
¢ |8 ; g
e | 8 ‘ g
° g ‘ g
J
Sel- Bt - — -~ - — - +18-— 1430 REF.
51 A
w8 ‘ g
I
Yy g i g 1.5 REF.
w T =]
I
\
— 13.97 REF. —
& o
) =
o 5 5
D
. SIDE VIEW
S
T ‘ * [2l0.15
T ; == \ — i
! SEATING PLANE | ! }
w ['e} (=)
2 | -
- b5
o~
NOTES:

ALL DIMENSIONS ARE IN MILLIMETERS
SOLDER BALL DIAMETER: 0.63

SOLDER PAD TYPE: SOLDER MASK DEFINED (SMD)

PACKAGE CODE: FROAA

RS . 001-91748 A *A

001-70319

BOTTOM VIEW

PIN #1 CORNER

*[3025 B[c[+G[E 6]

90,5000, 70(361X)—44;;7
18 16 14 12 10 8 3] 4 2
19 17 15 13 11, 9 7 5
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o
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o
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o
]
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00000000

000000000 POOOO0O000
0000000000000 O0000
0O00000000OMOOOO0O000
00000000000 OOO0O0000O

000000000
©00000000

4

OOOOOOOOjD

' o m o »

< 4 1 T x I M o @

= c = =z ~

—1-4¢00000000

B

21.004£0.10

001-70319*C
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SO
t[EE A
x 22. WEBAL
s =R
°C I
MHz JEH 2%
HA s
Hs (2%
mA =Y
mm =K
ms =f
mV =R
ns IhEs
Q R4
% B4
pF B ik
\ UNES
w FORF

ARG TE
& 21, ASCRY P AE IO 4EHEE
ERETE BiEH

DDR WA KH# % (Double Data Rate)

RTR BEL 440 31# % (Random Transaction Rate)

EIA M7 TolkIe®  (Electronic Industries Alliance)

EMI Hifi T4 (Electromagnetic Interference)

FCBGA  [FH#: 57 LIERHIEES  (Flip-Chip Ball Grid
Array)

/0 B HHE (nput/Output)

JEDEC  |BtA i FafF TRZ 54 (Joint Electron
Devices Engineering Council)

JTAG B IRATE) /N (Joint Test Action Group)

LMBU 2 L4 (Logical Multiple Bit Upset)

LSB BALA A (Least Significant Bit)

LSBU PLLRRE AR (Logical Single Bit Upset)

MSB B (Most Significant Bit)

OoDT A W& (On-Die Termination)

PLL BiAIFR  (Phase Locked Loop)

QDR DU % (Quad Data Rate)

SDR S ¥E % (Single Data Rate)

SEL PSS (Single Event Latch-up)

SER A% A (Soft Error Rate)

SRAM HABENAF B4 %% (Static Random Access
Memory)

TAP Mk 0 (Test Access Port)

TCK MK Bk (Test Clock)

TDI MK N (Test Data-In)

TDO MRFAEHL (Test Data-Out)

T™MS MIXFERIESE  (Test Mode Select)

RS . 001-91748 A *A
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AEETT R R T
XRYFRRR: CY7C4021KV13/CY7C4021KV13, 72 Mbit QDR™-IV HP SRAM
CRY%R5 :001-91748
AT hR A ECN RAHH ZEA B i
A 4370578 | 05/05/2014 YUXI | AR A S 4 RevA, ¥ H 95 3CfR 001-79553 Rev*G.
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PERFORM

WE. BRI RIERE R
ERRMEM BT

ﬁ%iﬁ%ﬁ&ﬂﬁﬁ-ﬁﬁﬁ%&b Ry ity L) AR RI I AR BRI 4 . SR B BB M Ipdehb, U7 I S R
TTEH.

7= i PSoC® ¥ R

R cypress.com/go/automotive psoc.cypress.com/solutions

W8 5 22 b cypress.com/go/clocks PSoC 1| PSoC 3 | PSoC 4 | PSoC 5LP

a‘i‘?f H - cypress.com/go/interface EYRIF R ZHX

G R Ve cypress.com/go/powerpsoc VEBC | 802 | W | BUBL| I
cypress.com/go/plc

Tk o cypress.com/go/memory BARSHF

PSoC cypress.com/go/psoc cypress.com/go/support

b 7= iy cypress.com/go/touch

USB il 4% cypress.com/go/USB

Jotk IRF cypress.com/go/wireless

O© FEFMTF- SR A T, 2014, JRALFTOLEIOE BT RESTBE I S, AUARSIATIA . BRFEERIT™ it 9 10 L LASE SRR A 24 I AR A S LAt L% £ B AR AR AR B4 A& A kI
AR LA B 7% R0 7% 1 7 A P AR VF 0] o Bkl g S8 R e 0T WA ) 0 0 B as, 75 It  J0r  t ASGRIE RO T T sl ) Ty« AR soff, BUk. Gl sl s N AU, tesh, T & B
S P EIEAT S AR P 3 ™ A 5 () A A SRR RS, SR DR AN SR I R G S 7K S T it T2 SR AR, R I A R PR A1 44 1K)
FAT IR FEA B S DR T 52 ST i 4

P UEACRD  CRAERN 1 S SR R PR A E] CBEE R I, FESZ ARG R EBERISE I LMK R S RRBGE LUK [ R 4 240 I (1 R4 AL o B8 30 408 1 [ 3R 7
HRTENTADNE S ARG YE AL VERr, LA, AR Bk GIRIEN RO AU IR A AE a2 PR A S AR A AR i, OF HLICH AR LB G e SCRPE AN/ e, DA
FERRVE AT OCK IR0 i A HEOE F D SO 19 77 S S8 S i B A o BR AR IR Ah, RZTEM RO Wi 1 i venl, At SRIACRI AT AT ST B, Bt gwi ol
MRo

St SEMRT A AR AUT AT A PR SR BRAE, AR (AU Sorr R s FH I ARG R A PR R CRAIE . 6507 DR B 7E A 50 A7 300 KO A7 0 1 6T LA B b 04T 38 40
TR o BEHL AT AR TS 2 ATA] 7 it 3 PR ) 2 FH A FH AR A AT 508 B 1) B A A e e VAR, 08 P 3 ™ S0 5 ) A SO R R B, B R AN BCREIL ™ i R I R 4t
RCHEER o AR TR i TR SRR ARG, R s B Ky A L DR S 10 e 50 A7 XSS, D ER B 30 e T DR T 52 S Al

S VT T 5208 P 1A B8 R YT v B s B«

7 i
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