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01 oooooog
Read transaction timings Unit
Maximum clock rate at 1.8 VVcc/VccQ 200 MHz
Maximum clock rate at 3.0 V V¢c/VccQ 200 MHz
Maximum access time (tacc) 35ns
02 gooooo

Maximum current consumption Unit
Burst read or write (linear burst at 200 MHz, 1.8 V) 50 mA
Burst read or write (linear burst at 200 MHz, 3.0 V) 60 mA
Standby (CS#=Vc=3.6V, 105°C) 750 pA
Deep Power Down (CS#=Vc=3.6V, 105°C) 360 UA
Standby (CS#=V¢c=2.0V, 105°C) 660 UA
Deep Power Down (CS#=Vc=2.0V, 105°C) 330 pA
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Symbol

Type

Description

CS#

CK, Ck#l!

Master output,
slave input

Chip select. Bus transactions are initiated with a HIGH to LOW transition.
Bus transactions are terminated with a LOW to HIGH transition. The master
device has a separate CS# for each slave.

Differential clock. Command, address, and data information is output with
respect to the crossing of the CK and CK# signals. Use of differential clock is
optional.

Single ended clock. CK# is not used, only a single ended CK is used. The
clock is not required to be free-running.

DQI[7:0]

RWDS

Input/output

Data input/output. Command, address, and data information is transferred
on these signals during read and write transactions.

Read-write data strobe. During the command/address portion of all bus
transactions, RWDS is a slave output and indicates whether additional
initial latency is required. Slave output during read data transfer, data is
edge-aligned with RWDS. Slave input during data transfer in write
transactions to function as a data mask.

The dual-die, 128-Mb HYPERRAM™ chip supports data transactions with
additional (2X) latency only.

RESET#

Master output,
slave input,
internal pull-up

Hardware RESET. When LOW, the slave device will self initialize and return to
the STANDBY state. RWDS and DQ[7:0] are placed into the HIGH-Z state when
RESET# is LOW. The slave RESET# input includes a weak pull-up, if RESET# is
left unconnected it will be pulled up to the HIGH state.

Vee

VecQ
Vss

VssQ

Power supply

Array power.

Input/output power.

Array ground.

Input/output ground.

RFU

No connect

Reserved for future use. May or may not be connected internally, the
signal/ball location should be left unconnected and unused by PCB routing
channel for future compatibility. The signal/ball may be used by a signal in
the future.

O
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06 O0-00 (ca)O o -0

O 4 CAODODOO pQOO
Signal CAO[47:40] | CAO[39:32] | CA1[31:24] | CA1[23:16] | CA2[15:8] | CA2[7:0]
DQ[7] CA[47] CA[39] CA[31] CA[23] CA[15] CA[T]
DQ[6] CA[46] CA[38] CA[30] CA[22] CA[14] CA[6]
DQ[5] CA[45] CA[37] CA[29] CA21] CA[13] CA[5]
DQ[4] CA[44] CA[36] CA[28] CA[20] CA[12] CAl4]
DQ[3] CA[43] CA[35] CA[27] CA[19] CA[11] CA[3]
DQ[2] CA[42] CA[34] CA[26] CA[18] CA[10] CAL2]
DQ[1] CA[41] CA[33] CA[25] CA[17] CA[9] CAl1]
DQI0] CA[40] CA[32] CA[24] CA[16] CA[8] CA[0]

O
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05 Oo/oooooi-4
CA bit# Bit name Bit function
Identifies the transaction as a read or write.
47 R/W# R/W# =1 indicates a read transaction

R/W# = 0 indicates a write transaction

Indicates whether the read or write transaction accesses the memory or
register space.

46 Address space (AS) AS =0 indicates memory space

AS =1 indicates the register space

The register space is used to access device ID and configuration registers.

Indicates whether the burst will be linear or wrapped.
45 Burst type Burst type =0 indicates wrapped burst
Burst type = 1 indicates linear burst

Row and upper column component of the target address: System word
address bits A31-A3.

Row & upper column  |Any upper row address bits not used by a particular device density
address should be set to 0 by the host controller master interface. The size of
rows and therefore the address bit boundary between row and column
address is slave device dependent.

Reserved for future column address expansion.

15-3 Reserved Reserved bits are don’t care in current HYPERBUS™ devices but should be
set to 0 by the host controller master interface for future compatibility.

44-16

Lower column component of the target address: System word address

20 Lower column address bits A2-A0 selecting the starting word within a half-page.

a
ngoobooobogobboooboobogobodyERRAM™OOOODDOOO0OODOOOO0ODOOOO
gooo
robogooboooboobouoobuoobobuoboboobuobuobu sl
ooodouoobobuoobuoobuobuoobouoo
pobobboodoobooobobuoobuoobbuoob bbb UoobbooLobLUuo
uoboggobleddonoooooon
4. HYPERBUS™ U O UOOOOOOOUOOO
20000000
3gggoog
gobbooobbdodbled=2000000
29+3=32000 =4c00000000 8GB(e4Gb) O OO
obbooobboodgb20bgd+1e0dbo=300=ro0bboonooog
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gobooobobooobooonon

OOoOobO/obobOobooobobooo

g

5. 07000 HYPERBUSMO D OOUOOODOOUOOOOOOD ek oo ooad

le0do“Coobo”oRrwbsOooooboonooooonDg

r.0boboodobooobooooboon

BUOODOUOODDOOOoUObLObOOoOoobLOoOoUb ADD RWDSODODOUOODDOOOODDOO BODO RWDSD
goboogoobod

nogobbodobooobboooobbooobobuooo bQru rodbQodd o d
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128 Mb HYPERRAM™[] [1 [1 DRAML PSRAML] ""—i;_
HYPERBUS™ [ O [J 1.8V/3.0V (In Ineon ,

HYPERBUS™UO OO O

0e Od0o0o0ooooooooon
Address Byte Word data .
space Byte order position bit DQ Bit order
15 7
14 6
13 5
12 4
A 11 3
10 2
9 1
8 0
Big-endian 7 7
6 6
5 5
4 4
B . . .
3 3 |When data is being accessed in memory space:
2 2 | The first byte of each word read or written is the
“A” byte and the second is the “B” byte.
1 1 |The bits of the word within the A and B bytes
0 0 |dependon how the data was written. If the
Memo 7 - word lower address bits 7-0 are written in the A
y byte position and bits 15-8 are written into the
6 6 | B byte position, or vice versa, they will be read
back in the same order.
5 5
4 4 |Memory space can be stored and read in either
A 3 3 little-endian or big-endian order.
2 2
1 1
0 0
Little-endian 15 7
14 6
13 5
12 4
B 11 3
10 2
9 1
0
oooo 14 002-29416 Rev. *D
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128 Mb HYPERRAM™[] [1 [1 DRAML PSRAML]

HYPERBUS™ [ O [J 1.8V/3.0V (Inflneon .

HYPERBUS™UO OO O

0e O0000oooooooOooooon
Address Byte Word data .
space Byte order position bit DQ Bit order
15 7
14 6
13 5 |Whendatais being accessed in register space:
12 4 | During a Read transaction on the HYPERBUS™
A two bytes are transferred on each clock cycle.
1 3 |The upper order byte A (Word[15:8]) is
10 2 |transferred between the rising and falling edges
9 1 of RWDS (edge-aligned). The lower order byte B
(Word([7:0]) is transferred between the falling
8 0 |andrising edges of RWDS.
Register Big-endian 7 7
During a write, the upper order byte A
6 6 |(Word[15:8]) is transferred on the CK rising edge
5 5 and the lower order byte B (Word([7:0]) is
transferred on the CK falling edge.
4 4 |So, register space is always read and written in
B 3 3 | Big-endian order because registers have device
dependent fixed bit location and meaning
2 2 |definitions.
1 1
0 0

R,WDS J\ / \ | | / \ |

08 oooooooooono-23d

g

20080 0HYPERBUS™ D O DO ODOODOO

2.000000000000DCODOO

2.RWDSOOOOO0O0OODOOO0bLbOOObobLbooobLbooobboobbooLobLboonoD
ggbobooooo3gbooogon

pUuobogoboboorwpsdgbbooobooobbooobbooobboobobbo
ggbbogoobodorwbSOodoboooboboooboboooon

oooo 15 002-29416 Rev. *D
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128 Mb HYPERRAM™[] [1 [1 DRAML PSRAML]

HYPERBUS™ [ O [J 1.8V/3.0V (Inflneon .

HYPERBUS™UO OO O

4.2 Oo0o0o

HYPERBUSMI O U DO DOUOUOOOOOOCSODOOOOoooOooobogcAbgugnoooonono

OCAOUDOCAMTI=1000000000O0CAMGl=0000000D0ODO0O0ODOOCA46]=10000
UoooodbgcA4sDO0boboboooobobobcaob carbgnoooboobonoon
O000000DO0O0OD0O0O0ODOOCA[4T:16]00 CA2(CA:0) DO 0ODO0OODOODDOODOO

OO0 HYPERBUS™"O DO OOUOODDODOOODDOoODDbDOOODOOUODLDDbOOUOUUObLbDUOOLDDLOOO
gobooobobDdgRrRwWDSO OO0 cCAODDORWDSUOOOODOOODOOOODDOOODO cADD
gborRwbSsOOOogooboooobobooobbooobooobboobbboooboboooo
rRwosSOOoooogn

googorwdbsOooooooooboo oo es#uonoooooooooouooon
goooobooboobuoobouoobobboooboobuoobuoon

googobooooobooouooboobooobooboobooboooooooann
googbouoobooobooouooboboouobL bbb oL obLobUuLoG
gbooooboobooob cssbuuonouobuooobooood

gobboooobogces#bouoboooobuooonon

CS# /‘ \ /
[<——Additional Latency —|
trwr= Read Write Recovery
|= [¢—trcc = Access—
RWDS —High = 2x Latencly Count \ ’-(/_\_/_\_/—

Low = 1x Latency Count RWDS and Data
Latency Count 1 ——»<¢——/| atency Count 2 ——» are edge aligned
DQI[7:0] @@@ 0 x ﬂ
)‘-Command-Address—'| Memory drives DQJ7:0]

and RWDS
Host drives DQ[7:0] and Memory drives RWDS

09 oooooooon (2431

a

2.0 Cs#0 00 CK=Lowd CK#=HIGHO O OO DOOO

s ggpoboogobobcessbbuogoboood

26.CK# cKOOUOUOODOUOOooobh ek ooobooao

2. 00CARIUDO0OO00OODOOOODODOOO

B U00b0o00ooooooboboobooboood

000000000000 0O00O0DOOO0ODOO0ODnDO
.00b0b0dobcADUOd RWDSHIGHO D DO OO ooo4ooooboooobooo
3.000000000000 rRWDSO

oooo 16 002-29416 Rev. *D
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128 Mb HYPERRAM™[] [1 [1 DRAML PSRAML]

HYPERBUS™ [ O [J 1.8V/3.0V (Inflneon .

HYPERBUS™UO OO O

4.3 goododoboooaood

HYPERBUSMI O U DO OUOUOOOOOOCSODOOOOonooOooobogcAtbgugnoooonono

OCAOUDOCAM4TI=000000ODODOOCAM6l=00000ODO0O0ODOODOCAIDOODODbDODO
000000dbOdcAalcAldb0bobDoobobooobobDobDoOooobOobDOUcAr1el0 O
CA2 (CA(l:0)DO0O0D0ODOOOOODbOO

OO0 HYPERBUS™"O OO DODOOOOOOOOoLObOOOoObLUuoobuooobobouoooood
oouooooboobrwbsh OO0 cAQDOOoRrRwbSO oo oooooooboooao
CAlOUORwDSOODOOOOUooobouoooood

doboodbbodn HYyPERBUSMUUDOOUODODOOOOD ODO0ObUOOUObbOooobboobo
ggoboodbbtbckbbooobbooobbuooobboo ckbooobooad

gcAalddbbooorwpstonnboonono

goboboooobboorwpstogobooonobooooobooonoboooRrRwbsggnooonono
goboboooobobogbobbooobbooorwbstdooogoobooobboooboooon
oobooobbDRrRwDSODOOODOOHYPERRAM™O OO DODOODODDODOUOODDOOODDOODO
gogobooobbtbooobbuoobobbooobboooboud

UOHYPERBUS™O OO CSOOUOUobouooooboonobobooobuoooobooobbood
ggobooodoboboobobooobbooobooobbooboboboobobob boobboobo
goobobodoobobooobobuooobbooboboooobooUb bbb bbb ob D
gogoboodbbuodb cs#bbooobboouoboboo

gogoboogoboboobobooobbooobooobbuooboboobobbooonoo
gogobooobboces#bbgobbuooobooobob
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128 Mb HYPERRAM™[] [1 [1 DRAML PSRAML]

HYPERBUS™ [ O [J 1.8V/3.0V

(infineon

HYPERBUS™UO OO O

CS# / \

[—Ad(ditional Latency —
trwr = Read Write Recovery

[¢—trcc = Initial Access —»

RWDS—IHigh =2x Latenc:y Count \
Low = 1x Latency Count

[

Latency Count 1 —®

DQ[7:0] (740fod1 2o 150 70

CK and Data

[«—Latency Count 2 —¥

are center aligned

|<-Command-Address-'|

Host drives DQ[7:0] and Memory drives RWDS

Dn Dn+1YDn+1
A A B

Host drives DQ[7:0]
and RWDS

g 10

oooooooooongiB2-se

R.00000CK=0000Ck#=0000000
RUOOOODLODOOODOCcsHUDOOUnobooa
3.0 cCADUUORWDSOUODOOOODLDOOOODbLOOUObLbOOoOnDO
s.0ggboorwpstOogobooooooonon
3e. 0 CADUUDDDOO0ODDO0O RWDSHO DO OUOOHRHYPERBUSM"U D DO OO RWDSO OO OO0
ugoboooborwbshooonbbooobooobobuoooboon
.,Udbobogobobrwpstdgobooobbglegdbbooobboooboon
300000 RWDSODOUOO DnADDU Dn+1BUDO D OO DnBU D1 ADOOOODOOON

good

18
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128 Mb HYPERRAM™[] [1 [1 DRAML PSRAML]

HYPERBUS™ [ O [J 1.8V/3.0V (Inflneon .

HYPERBUS™UO OO O

4.4 Ooboboboooooogooooad

Dboobobbooboboboobobuoboboboexdobb/ooobobcaooooboo
gbobooobbooobobooobobooobooooon

UobooobbooobobooubbHYPERRAMMOODODDOOODDOOOODODOCADOODDOODO
0000 obooobobooonboh RwWDSO OOHYPERRAM™MO OO CADOUODODODO RWDSO OO
gbobooobboonobooobbooob ODO0UORWDSUOOHYPERRAMMO OO OO cCADD OO0
gobooobobooobDOOdYPERRAM™MO DO OOODODOOOODOOOOLODOO0O0OOOO0ObODOO
gobboodbboobobcAbOUuoRwWDSOODDOUOODDOOUODDUOUUODDUOOLDDDODO
UO0b00OcCADUOUODOD HYPERRAM™I OO D OOUODO RWDSOODOOUODDOOOUODLDDOOO RWDSO
bbb oobbooooooooboborwpstgonoboooborRwDSODDODOOOoooooooo
goobooooooooo

00000000 b0AODODO ckOODOO0ODOODOO0OOBOOOO CKkOOODODOOODOO CK/CK#
gdbobdooobboobbooobbocessbogobboobboubbbooboboooo

CS#

iy \ Y v y/ \ i \f
CK#, CK ‘-““‘\ ”""\ l\ !}"\ f“\ 1\ ,r"\ :"‘\\
J basassssassl L / bacassassasald | VY [ R L S
High: 2X Latency Count*
RWDS — Low: 1X Latency Count” [
L J
. [ ea ' ea NV ea e ca \ ea V ore | re
DQ[7:0] \ @740 J}\.‘ [39:32) “.‘< 3124 “Jl\‘ [23:16) >< [15:8] 3':‘\ [7:0] }a\ [15:8] ‘ o) |

<« Command - Address————————»/<¢—Write Data—|

(Host drives DQ[7:0], Memory drives RWDS)

*: Latency count is not applicable for Register Write. The RWDS driven Low or High during CA
cycle should be ignored by the host and the host must continue Register Write with zero latency.

0 11 ooooooooon B

g
p.0000000=1x000000000000 128 MbHYPERRAM™ [

oooo 19 002-29416 Rev. *D
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128 Mb HYPERRAM™0L [0 [0 DRAML PSRAML]

ooooag

5 goooao

5.1 HYPERBUS™ [ [

a7 0d0d0d0000O0O0O0ooo-1e00

. System word .
Unit type Count address bits CA bits Notes
EOV‘.’S within 128 Mb 16384 (rows) A22-A9 35-22 |-
evice

52\‘;‘{;"’”"” 64 Mb 8192 (rows) A21-A9 34-22 |-

Row 1 (row) A8-A3 21-16 |512 (word addresses) 1 KB
Half-page 8 (word addresses) A2-A0 2-0 |8 words (16 bytes)
nnnn 20 002-29416 Rev. *D
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128 Mb HYPERRAM™0U [0 [0 DRAML PSRAML]

HYPERBUS™ [ 00 [J 1.8V/3.0V Infineon ,

ooodd
6 oooon
6.1 HYPERBUS™ [ [

OCAM6l 0“0 000000 b00Ob0ObouooboDnO

08 ooooooood
Register System | — | = | — |31-27|26-19|18-11| 10-3 | — 2-0
CAbits | 47 | 46 | 457 |44-40(39-3231-24|23-16| 15-8 | 7-0
Identification Register 0 Read - Die o4 COh or EOh 00h | 00h | OOh | 0Oh 00h
Identification Register 0 Read - Die 141! COh or EOh 08h | 00h | 00h | 0Oh 00h
Identification Register 1 Read - Die 0!/ COh or EOh 00h | 00h | 00h | OOh 01h
Identification Register 1 Read - Die 14! COh or EOh 08h | 00h | 00h | 00h 01h
Configuration Register 0 Read - Die 0 COh or EOh 00h | 01h | 0OOh | 0Oh 00h
Configuration Register 0 Read - Die 1 COh or EOh 08h | 01h | 00h | 00h 00h
Configuration Register 0 Write - Die 0 60h 00h | 01h | 0Oh | 00h 00h
Configuration Register 0 Write - Die 1 60h 08h | 01h | 00h | 0Oh 00h
Configuration Register 1 Read - Die 0 COh or EOh 00h | 01h | 0OOh | 0Oh 01lh
Configuration Register 1 Read - Die 1 COh or EOh 08h | 01h | 0Oh | 00h 01lh
Configuration Register 1 Write - Die 0 60h 00h | 01h | 00h | 0Oh 01lh
Configuration Register 1 Write - Die 1 60h 08h | 01h | 00h | 0Oh 01lh
(Do'fl'\g)agggch%zee 'gformat'on Register COh or EOh ooh | 02h | 0Oh | OOh | 0Oh-11h
Die Manufacture nformation Rester ConorEoh | o8h | 02h | Ooh | 00h | O0h-1ih

a
40.0000000000cCMSO00 00 10CAMSU00D 1000000 boooonooboon
s.0000000000000b0O/o0b0obobbodceoh/eOhDOOOOoBDO

oooo 21 002-29416 Rev. *D
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128 Mb HYPERRAM™0U [0 [0 DRAML PSRAML]

HYPERBUS™ [ 00 [J 1.8V/3.0V Infineon ,

goood

6.2 ogooooooo

gobbooobbooobobuogobboobcecstobugoboboonoooo
uooboooood

000
00
00
-000o00
-00000
0o OoO0OOOo(ipo)dOO
Bits Function Settings (binary)
. . 00b - Die 0
[15:14] MCP die address 01b - Die 1
[13] Reserved 0 - Default
00000 - One row address bit
[12:8] Row address bit count Illll - Thirty-two row address bits
01100 - 64 Mb - Thirteen row address bits (default)
0000 - One column address bits
[7:4] Column address bit count 1600 - Nine column address bits (default)
1111 - Sixteen column address bits
0001 - Infineon
[3:0] Manufacturer 0000, 0010 to 1111 - Reserved
010 OoO0OOOoa(pyr)00O0O
Bits Function Settings (binary)
[15:4] Reserved 0000_0000_0000 (default)
. 0001 - HYPERRAM™ 2.0
[3:0] Device type 0000, 0010 to 1111 - Reserved
6.2.1 Ogoooao

OOO0ObDRAMO O OD (DD)ODOODODOOODOOOOODbDOODOoOooDOoboOmoOoooonDO
DOO0bOobooobOobOobOodbedaMbHYPERRAMMO DO 90 UDUODOO 1300000000 220
OO0 {@DbO0O0)=22=4M0 (8MBs)J o0 0O ODOOOOODO 2°=51200 =1KBOOOOOOOOODO
gbobboggsebddnoooobooobooaon

UO0b00O0olOd HYPERRAM™O IDOO DO oxoC81U UL D OO 10000 HYPERRAM™D IDODI O
ox4cs1i 0O OspbobooouooboonDo

oooo 22 002-29416 Rev. *D
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128 Mb HYPERRAM™0U [0 [0 DRAML PSRAML]

HYPERBUS™ [ 00 [J 1.8V/3.0V (Infineon ,

goood

6.3 goooooo
00000000000000000000000000000000000D000000
000010000000000000000000000000000000

gobooooobuooobobooobuoobbuoobboobobuoobbuoocAUo @
gooRrRwbSOUOoOooooooo cAOOOb Rwbsooooooooooooooobooo
goooooooooobooooboooboooobooooobooooboooouooon
gooooooboooobooob oooboooooborwbSooooooooooood
gobtooooboooobobooobobouooon

ooooooobobobboooo/obo0 bboooobobbooUoUobDbboooobooboo
l2sMb0000000O00O0O0OO0OOO0ODLOODOOOO0ODODODOODOODbDODOO

a
Joobooobboobbobdd RwbsSH

«JCADOUORWDSOODOOOODLOOOODLOOOOLbOOObLOOUObLbOUOUOLDbLbOoOLDLO
gogobooan

CAOOOODORWDSODOUOOOOOOoOo oooboooobooobbooobobooobboobo
gobobooooboogoo

gobbogdobooobooobbooobbooobooobbboobwebboooboon
obobooooboboboobobuoboboboboboboboooobobebbubd
OO0DO0ODoOOoooobcADORWDSOOODOOOOODOODOOoOODOOODO (CRo[7:4])) 0 O
HEN

6.3.1 oooodo
00000 0(CRO)ODOODOHYPERRAM®O O DD O DOO0OO0O0DO00OO0O0OO0OO0OODO0O
»0000000160320640 12800000000000

goooog
-0ogdbbooobooobboooobooon
-bogobobooobbooboboooboboobobooboon

0o oo

oo

-gogoouoooobooooobooobobooobuooobuoooboooobooooon
gooooooboooob oooboooboooooboooobooooboooooo
ogood

goooog

«JooogabpbbOd
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128 Mb HYPERRAM™0U [0 [0 DRAML PSRAML]

HYPERBUS™ [ 00 [J 1.8V/3.0V Infineon ,

ooooog
011 OoOO0O0oOo(crO)O OO
CRO bit Function Settings (Binary)
1 - Normal operation (default). HYPERRAM™ will automatically set this
value to ‘1’ after DPD exit
[15] Deep power down |0 - Writing 0 causes the device to enter deep power down
enable
Only one die of the 128-Mb stack-die HYPERRAM™ can be programmed to
enter DPD mode at a time.
000 - 34 O (default)
001-1150Q
010-67Q
. _ 011-46Q
[14:12] Drive strength 100-34 O
101-270Q
110-220
111-19Q
1 - Reserved (default)
[11:8] Reserved Reserved for future use. When writing this register, these bits should be set
to 1 for future compatibility.
0000 - 5 Clock latency @ 133 MHz max frequency
0001 - 6 Clock latency @ 166 MHz max frequency
0010 - 7 Clock latency @ 200 MHz/166 MHz max frequency (default)
0011 - Reserved
[7:4] Initial latency 0100 - Reserved
1101 - Reserved
1110 - 3 Clock latency @ 85 MHz max frequency 1111
- 4 Clock latency @ 104 MHz max frequency
0 - Reserved
1 - Fixed 2 times initial latency (default)
The 128-Mb dual-die stack only supports fixed latency. In fixed latency
Fixed | mode, when CS# asserted LOW,
3] Ixebl atency 1. The RWDS signal of each die of dual-die 128-Mb will always drive to
enable HIGH during CA phase.
2. The RWDS signal of the non-selected die of dual-die 128-Mb will always
drive to Hi-Z after CA phase.
3.The RWDS signal of the selected die of dual-die 128-Mb will drive to L
after CA phase.
0: Wrapped burst sequence to follow hybrid burst sequencing
1: Wrapped burst sequence in legacy wrapped burst manner (default)
) Hybrid
[2] burst This bit setting is effective only when the “Burst type” bit in the
enable Command/Address register is set to ‘0’, i.e. CA[45] = ‘0’; otherwise, it is
ignored.
00 - 128 bytes
) 01 - 64 bytes
[1:0] Burst length 10- 16 bytes
11 - 32 bytes (default)

2023-05-31



128 Mb HYPERRAM™0U [0 [0 DRAML PSRAML]

HYPERBUS™ [ 00 [J 1.8V/3.0V Infineon ,

goood

6.3.1.1 0o

ubododouoobobuobobooobob oo o obuobuob oL oLo
Uo0doooooied3200e40 1280 0000000 0OOO0OOO0O0O0O0O0O0O0O0OO cAOODO
ogooooboooooooobooouoooobooouooboooooboooboobouogo
uoobouoobobuooooobob oo oo boobuob UL oL o

6.3.1.2 Oo0o0o

goboodoboooobooobbooobboobobbooobbboobbboobLbooob oo
gobooobobooobooobbbooobbessbboobbbooobbbooobboobnobog
goboooboboooobooobboooboboobobooobboobbbooobbuooooboo
goboooboboooobooobboooboboobobooobboobbbooobbuooooboo
goood

0 12 crRO2]000O0OOOO
Bit Default value Name
Hybrid burst enable
2 1 CRO[2] = 0: Wrapped burst sequence to follow hybrid burst sequencing
CRO[2] = 1: Wrapped burst sequence in legacy wrapped burst manner

oooo 25 002-29416 Rev. *D
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128 Mb HYPERRAM™[ [0 0 DRAML PSRAML] o .
I —— Infineon
ooooa
0 13 O0O0OOOOOHYPERBUS™ DO OO
Wrap Start
Burst type | boundary address Sequence of word addresses (Hex) of data words
(Bytes) (Hex)

03, 04, 05, 06, 07, 08, 09, 0A, OB, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15,
16,17, 18,19, 1A, 1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23, 24, 25, 26, 27, 28,

128 Wrap 29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B,
Hybrid 128 | oncethen | XXXXXx03 |3C,3D,3E,3F,00,01,02
linear (Wrap complete, now linear beyond the end of the initial 128 byte

wrap group)
40,41,42,43,44,45,46,47,48,49, 4A, 4B, 4C, 4D, 4E, 4F, 50, 51, ...

03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15,

64 Wrap 16,17,18,19, 1A, 1B, 1C, 1D, 1E, 1F, 00,01, 02
Hybrid 64 once then XXXXXX03 | (Wrap complete, now linear beyond the end of the initial 64 byte
linear wrap group)

20,21, 22, 23, 24,25, 26, 27, 28, 29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, ...
2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F, 20,

64 Wrap 21,22,23,24,25,26,27, 28,29, 2A, 2B, 2C, 2D
Hybrid 64 once then XXXXXX2E | (Wrap complete, now linear beyond the end of the initial 64 byte
linear wrap group)

40, 41,42, 43,44, 45,46, 47,48, 49, 4A, 4B, 4C, 4D, 4E, 4F, 50, 51, ...
02, 03, 04, 05, 06, 07, 00, 01

Hybrid 16 olnixvtrﬁgn KXXXXX02 (Wrap complete, now linear beyond the end of the initial 16 byte
linear wrap group)
08,09, 0A,0B,0C, 0D, 0E, OF, 10,11, 12, ...
16 Wra 0C, 0D, OE, OF, 08, 09, 0A, 0B
Hybrid 16 once th(l:n KXXXXXOC (Wrap complete, now linear beyond the end of the initial 16 byte
X wrap group)
linear 10,11, 12,13, 14, 15,16, 17, 18, 19, 1A, ...
32 Wra 0A, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09
Hybrid 32 once th(l:n XXXXKOA (Wrap complete, now linear beyond the end of the initial 32 byte
) wrap group)
linear 10,11, 12,13, 14, 15, 16, 17, 18, 19, 1A, ...
03, 04, 05, 06,07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15,
Wrap 64 64 XXXXXX03 | 16717, 18,19, 1A, 1B, 1C, 1D, 1E, 1F, 00, 01, 02, ...
2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F, 20,
Wrap 64 64 XXXXXX2E 15179223, 24, 25, 26, 27, 28, 29, 2A, 2B, 2C, 2D, ...
Wrap 16 16 XXXXXX02 |02, 03,04, 05, 06,07,00,01, ...
Wrap 16 16 XXXXXX0C |0C, 0D, OE, OF, 08, 09, 0A, 0B, ...
Wrap 32 32 XXXXXX0A | 0A, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, ...
. . 03, 04, 05, 06,07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15,
Linear Linear burst | XXXXXX03 16,17,18, .
0oooo 26 002-29416 Rev. *D
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128 Mb HYPERRAM™0U [0 [0 DRAML PSRAML]

HYPERBUS™ [ 00 [J 1.8V/3.0V Infineon ,

goood

6.3.1.3 good

bbb ooboobuoobuoobbuoobboo cAbboobbUuoon tage U
O0 taccUDOOODOODOOODOOHYPERBUS™MO OO OODO 30 70000CRO[74]OOO0DOODOO
gbobooobobogybooobobooobobodgy0D00gUrYPERBUS™" D ODOOOODOOOOOO
gboboggbodg2eovMHZODOOOODOOODOO

gogbobooooboobobuooobboobobuooobbuoobbobobob rRwps cAO O
ugboboogoobodgbbooobbooobuooobbouooooboobboon

uobogoooooooooooobooocAtdobrwpsooooooonooacAldd RWDS
uobggooooocAibouoooobooooboooboooobooobuooooon
oobogoooooooouooooooooobooo

6.3.1.4 gooaod

OO0O000O00O0bObOobcroEBUbDOcCcADOODORWDSOODODODODOODODODOO
goboooboboooobooobbooobboobobooobboobbbooobbuoooobooo
goboooboboooobooobbooobboobobooobboobbbooobbuoooobooo
0000 HYPERBUSM" D D ODUOOODODOOOOOOOO0OOOOOO0DO0OOOOoOooDO PORODOOOODO

6.3.1.5 0o

DQU RWDSO O UOODDOUODOUODOUODLUODLOODOO0ODLUObOUOO0OOObOODbDO CrO[1412]00000O0
O DQ[7:0]0 RWDSU DO ODOUODOODOOOoOObOOOoOoOobDDbQU RWDSHODOODOODOODOOODO
OO0O0000o0obOobOoboOoobOobooPoROUDOOOODOOOCBKODOODOOODOODOODODOO
g

gobboooobooobbooobobbodobblsvid ovadg seechdggnonouoonoboooonon
Ooboooooog(evnOoboOobOO0bOOOobDObOOODOODOOOoOOobDOOoDOOoOobOOoOO
gobboobobooobooobobuooobbooobbooooboo

ggboobdoooboboobbooobbodoobooob oo bboobbooobbooono
ugn

63.1.6 O0OO0O (DPD)

OHYPERRAM™O OO OOOODOOOOODOOODOOOCRO[I5]1O0 0“0 000OOODOOODOO (pPD)
OO0O00O00O0O0OcrRoS]0b00O0“ 000t btpppyd 0o bPDO0OOOOOOOOOOO
googobppDOO0OORAMOOOOOOOOOOOOOOOODOODPDOOODOOCSOOOO
gobogoporROODOOO0OOOO0O CSU RESET#UO OO DPDOODO
gpopDOOO0O0OOODOODOOOOOODODOOO«“O0OOoO»doOd

00 128-MbHYPERRAM™O DO OO OO eaMbO OO O0ODOOOODOOOOODOOOOODODOODOO
ggpopbO0O0OD0OOOODDOOOODLDOOODPDOUOOODDOOOODDOOODDODPDODDOOO
gcsgdpobuooobooooboooobppbOooobboobboonn
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6.3.2 Oooon 1

OO0D00O01(CR)OODOO HYPERRAM™ O ODODOODOOODOODOOODOOODOODODOODOUODODODOO

0000 on
000000
000
O 14 O0O00011(cry)O00O0O
CR1 bit Function Setting (Binary)
) FFh - Reserved (default)
[15:8] Reserved These bits should always be set to FFh
[7] Reserved 1 - Reserved (default)
1- Single-ended - CK (default)
(6] Master clock type 0 - Differential - CK#, CK
1 - Causes the device to enter hybrid sleep state
0 - Normal operation (default)
[5] Hybrid sleep
Only one die of the 128-Mb stack-die HYPERRAM™ can be
programmed to enter Hybrid Sleep mode at a time.
000 - Full Array (default)
001 - Bottom 1/2 Array
010 - Bottom 1/4 Array
) . 011 - Bottom 1/8 Array
[4:2] Partial array Refresh 100 - None
101-Top 1/2 Array
110-Top 1/4 Array
111 -Top 1/8 Array
10 - 1ps tcgy (Industrial plus temperature range devices)
[1:0] Distributed refresh 11 - Reserved
' Interval (read only) 00 - Reserved
01 - 4pus tegm (Industrial temperature range devices)

6.3.2.1 goood
gboboobobuobooboboboocerielobooboobDO
oo bboodbbcecky bbb boooboooobboooLbo

Jogdobogobboobbceckybboobooboonobooobboooooboad

6.3.2.2 goooono

UbobooobObDOrYPERRAM™O ODOODOOODOO CRI(B3|DO0OODODOOOODODOOOO
gobobooobooobooobn
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6.3.2.3 O0000HsO

goboodnbDb HYPERRAM™ DOUODDOOO0ODOOOOO0ODOOO0O0OOO0O0OOOObObOOOononDn
O100crislU000boobogoo cs#0booboobouonboHsObogncerisiooboononog
poROUDUOUOODOOO0ODLDOOODODOOO0DbOOOPORUObDDOODLDOOODLDbDOOODLDOO
gooboooon

00 128-MbHYPERRAM™O O D OO OO e4aMbO O OO ODOO0OOODOODODODOODODOODOOO
gboRSODO0obooooboouguooboossgoboboogobbognoooboodsgbogg ces
gobbgobobooobooobksbboobboooboboon

6.3.24 gooooono

DRAMO DU OUOODDOUOOUODLOOObDDbOOnobooobbooobooobbuooobbooobD
ggoobooobboooboobuooobbooobuooobboobLbboobbbooobbooLba
ggbbooooobdogbboborRaMODDOOOOODOO

HYPERRAM™UO OO OO Ooooodoobooooobooobboobobuooobobuobobouooao
ooooooboooobooobuooooooooobooooboooobooobooo
ooooooboooobooobuogcAtoo rRwbsooooooooooooooa
gobo2k00000bboobbuoobuoobobuoooobn

oo ooooo s ooooog
ugobooooboooobouooobobuoobboobb oL bbb oL oo
ugobooooboooobouooobobuoobboobbh oL bbb oL UL Ooo
uobooooooooooooobooooooooboooobooooboooooooon
oo

0 15 doooooooooao
Device temperature (°C) Array refresh interval Array rows Recommended tcgy (1s)
(ms)
85 64 8192 4
105 16 8192 1

00000000000 00000000000000000000000000000000
000 O0000000000000000000000000000000000000000
000

00 CSLOoWDO DO OO (tesy)Ot I 000000000000 00000O0000O0000OO00
0000000000000 00000000000000000000000000000 tegyd O
0000000000000000000000000000000000000000000000
0o0O000o0o0o0oo

000000 tyOOOO0O twOOOOD0OODO0000000000000000000000 tey
00000000000 0000000000000000 t0000000000000000

oo oooobooubbeybodbbooobboobbbonoo

OO0t OOOOOOOOo0obooboboooob criojU0bboboooobobonoon
goboooobood
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oogad
7 Oo00mn
D0 000000000000O00O0O0O0d
O 14 ogooog
Interface state Vec/VecQ | CS#|CK, CK# DQ7-DQO RWDS  |RESET
#
Power-off <Viko X X X
Power-on (cold) reset > \Vee/V in| X X X
(cold) cc/ VeeQ min HIGH-Z HIGH-Z
Hardware (warm) reset > Vee/VecQ min| X X L
Interface standby 2 Vee/VecQmin| H X H
CA 2 Vee/VecQmin| L T Master output valid Y H
Read initial access latency > .
(data bus turn around period) |~ Vee/VecQmin| L T HIGH.Z L H
Write initial access latency > . ) )
(RWDS turn around period) = Vee/VecQmin| - L T HIGH-Z H
. ., | Slave output
>
Read data transfer >Vee/VecQ min| L T Slave output Valid validZor T H
. e Master
}erte data transfer with initial >Vee/VecQ min| L T Master output valid | output valid H
atency
XorT
Write data transfer without . ., | Slave output
>
initial latency[‘m > Vee/VecQ min| L T Master output valid L or HIGH-Z H
Master or slave
Active clock stop[®®! > Vee/VecQ min| L Idle output valid or Y H
HIGH-Z
Deep power down!*?! >Vee/V min| H | XorT H
e cc/VecQmi HIGH-Z HIGH-Z
Hybrid sleep 2Vee/VecQmin| H | XorT H

oad

L=ViL

H=Vin

X=Vi, Vi

Y=Vi. O Vind VoL O Von
Z=VoL U Von
LH=00 0
H/L=000
T=00000000

ldle=CKOOODOO CK#O OODO
Valid=O0OOOOOooooooooooo

O

0000000000000 0b0D00 RWDSOODDOOHYPERRAM™MUOODODOOOCAOD DO
rRwosU OO OO4oooooooboounobounobobcADOOODn HYPERRAM™O O OO OO
O rRwbSOOODOOoOOOOoOoRrRwDSOUODDODOOODOOOLODOOODLDOO RWDSU OO
gobboodrwbsOdnooooboboooboooboboobboboon

gagoodboboo3o«goboooo»obgoobogobpbbO3s00O«“0nooO»o0o0onbOon
gboboo3ub«obooo»goobgog

good
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8 oooo
8.1 gooaod

obbooobbodbbiooobbcess=00bbU00bbOo0bbUOUUbbOoOnbDO cs#
URESET#UO OO UOODODOOOODOOOODO

8.2 goooono

gobboodbbooobuooobbuooobbooobbuodbl bbb oo
U0 taect30ns0 000000 Oooonobogbbbooobbooonobooobobogoooon
UO0D00OlcsOOuobbd3sdb«“pctd»oog

0000000000000000000000000000000000000000000000
000 CSO00000000000000000000000 taeet30ns000000000000
00000000000000000000000000000000000000000000
00000000000000000000000 tgyO000CSO0000 00000000
0000000000000000000000000000000000000000000000
0ooo

Cs#

\f \/ \ \ \ \/ Y \ VoY \ \/ Y \f Y V
CK#, CK bt A I 4 A i A ) L A A 4 Iy Clock Stopped X X
P
High: 2X Latency Count e Latency Count (1X) > "{‘, \ —
RWDS — | Low: 1XLatency Count | )i \ fJ \
L RWDS & Data are edge aligned
|
[ \/ \ \/ \ \ [“oowa \[ oou " outa+ ouset |
oaro —— {75 78 fam (& e )\ ) § Vw3 owpwomen ey el
Command - Address- » - Read Data P{

(Host drives DQ[7:0] and Memory drives RWDS)

0 12 0000000000000 O0pprO “

g
4.0 CAOOODDORWDSODOOODOOOOLDDUOOODDLDODOOODDOOODOOULDDbDOORDO
gobobooobooooobooooboog
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goon

8.3 Oo0o0o

OooooboHrsboooooobobbobigygoooo crifs]0d o000 HSOOOOOoO
tywonU 00 0oooooobooooboobooboossgoogobooobo csooouood
OO0 HSOOOOCRI(S] D00 ool pPOROUDOIOOOO0OOOObOOOOOOOObObOOO
pOROOUOODOOOUOOLOOODLLOUOLDLODbDbUUOCbLUOObLUObLUODUO temyskO OO
gobogobogdssgoobooonobooobooobboon

cs# é_/ \
cK#.CK X i X I ) I )
High: 2X Latency Count
RWDS \ Low: 1X Latency Count
pamol (g8 e e 0 an e s s )
(Hosldrwes%g???&?iﬂ;zii;e:;ves RWDS) e (\;eriéengL:: - o Hl):‘::dSIEEP - Hs =
O 13 OgoHsOO
\t i/ \i
Cs# A / !
i tosHs P 1
< " texths >
0 14 OO0 HsOO
0 17 oooOooooan
Parameter Description Min Max Unit
thsin Hybrid Sleep CR1[5] = 1 register write to HS power level - 3 Ms
teshs CS# Pulse Width to Exit HS 60 3000 ns
texTHs CS# Exit Hybrid Sleep to Standby wakeup time - 100 s
0000 32 002-29416 Rev. *D
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goon

8.4 0 d

00000 (PPD)00000D0000000000C0000 (Ippp)d 000 CRO[15)00 000 DPD O
00000 typyD 00O0000000000000000 pPOO0OOOOOO0O000000O0OOO
0000000 cs#000000000000000000000 bPDOOOOOO POROOODD
0000000 DbPDOOO

00000000 tymepDl 0000000 POROOOPORIOOONOODOD tyesO0OODDOO
000000 DPDOOOOOO00POROIONOOOOD

Cs#

CK#, CK A A X A X A X

High: 2X Latency Count

RWDS \ Low: 1X Latency Count
torom -
DQ[7:0] \ o ’: e K( ol f et >< Ao ’ o ‘ 58 ' i _‘
- {Hosldrwes%‘:}Tg::in-efnii;e::ves RWDS) - géiéevt;::z > o Deeti"::‘w oo - ore =
0 15 O O pbpPDO O
st | v
i tosprp B i
; i textopo— P
0 16 OO0 opDOO
0 18 ooooooon
Parameter Description Min Max Unit
topDIN Deep power down CRO[15] = 0 register write to DPD power level - 3 s
tesppp CS# pulse width to exit DPD 200 3000 ns
texToPD CS# exit deep power down to standby wakeup time - 150 Ms
oonoo 33 002-29416 Rev. *D
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oooo

9 oood
9.1 OO0O0Oo0Ognow

Storage temperature plastic packages -65°C to +150°C
Ambient temperature with power applied -65°Cto +115°C
Voltage with respect to ground ~

All signals[45] 0.5Vto +(VCC +0.5V)
Output short circuit current!®l 100 mA

Ve, VecQ -0.5Vto+4.0V
Electrostatic discharge voltage:

Human body model (JEDEC Std JESD22-A114-B) 2000V

Charged device model (JEDEC Std JESD22-C101-A) 500V

9.2 goooono

Opc000DDD00 00000000000 Ve VecDOODODODODOOO0OOODODDO /o000
00 Vgsd -1.0VO 00 Vee+ 1.0VvO OO OO0 D000 20 nsO

VssQ to VeeQ |: :I
1.0V ——mmmmmmfem D
B <20ns o
017 oooooon
- <20ns _
Vec+ 1.0V  ————————f-———=
VssQ to VecQ lj j
0 18 ooooooon

O

s, 000 yodoooboopcbbob-ovibboooboDoooo yoooooong vssd-1.0vd
gboboo2onsb0d0w0goopoboboogbDbcbd Vee+rlovbooooooooa
gdiodoooddd Vec+lovoOOOOOO 20ns 0 O 180

. 0000000 DLDOODDOOODLDDbDUOUbLbOOOn

sqr0gg340o«“0ooobooofs7 bbb ooooooobbbboooooobobbbobooo
uoodouoobobuooboobo0obL oo Db b oL ULobL oo
uoooooooooobooooooobooboooo
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oooo
9.3 Oooood
9.3.1 Oooood
019 0 ooobe
Description Min Max Unit
Input voltage W?th respect to VgsQ on all input only c?nnections 10 VeeQ+ 1.0 v
Input voltage with respect to V¢5Q on all I/O connections
VeeQ current -100 +100 mA
9.4 oo
Oo0o0oOoo0oooooobooobobOooooOooooooao
9.4.1 000
0 20 aooo
. Spec .
Parameter Symbol Device . Unit
Min Max
Industrial (1) 85
] Industrial plus (V) 105
Ambient temperature Ta - -40 °C
Automotive, AEC-Q100 Grade 3 (A) 85
Automotive, AEC-Q100 Grade 2 (B) 105
9.4.2 oood
0 21 aooo
Description Min Max Unit
1.8V V¢ power supply 1.7 2.0 v
3.0 VV¢c power supply 2.7 3.60
oo

4800000 VecNeeQD OO O OO V=V QDO OOO0000000000000 VssO
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9.5 bcl O
0 22 pcOOOocmosO OO
N . 128 Mb .
Parameter Description Test conditions - Unit
Min Typ!! Max
Input leakage current
I 3.0V device reset signal
high only .
Input leakage current
Iz 1.8 V device reset signal
high only ViN=Vss toVce, _ LA
Input leakage current Ve =Vee max
I3 3.0V Device reset signal
low only[so] 30
Input leakage current
lL14 1.8V device reset signal
low only[50
CS#=Vgs, @ 200 MHz,Vcc =2.0V 50
lcca Vcc active read current CS#=Vgg, @ 166 MHz,Vcc=3.6V 56
CS#=Vss, @ 200 MHz, Vo =3.6 V 60
30 mA
CS#=Vgg, @ 200 MHz,Vcc =2.0V 50
lceo Ve active write current CS#=Vgg, @ 166 MHz,Vcc=3.6V 56
CS#=Vgs, @ 200 MHz,Vcc =3.6V 60
CS# = Vee, Vee=2.0V; full array _ 160 440
CS#= Vcc, VCC =2.0V; 420
bottom 1/2 array
CS#= Vcc, VCC =2.0V; 410
bottom 1/4 array
CS# = Vcc, VCC =2.0 V; 400
bottom 1/8 array
CS#=Vcc, Vec=2.0V, B
top 1/2 array 420
Ve standby current — — .
lccal e o CS#=Vce, Vec=2.0V; A
(-40°C to +85°C) top 1/4 array 40
CS#= Vcc, VCC =2.0V;
top 1/8 array 400
CS#= Vcc, VCC =3.6V; 180 500
full array
CS#= Vee, Vec=3.6V,; 480
bottom 1/2 array
CS#= Vee, Vec=3.6V,; 450
bottom 1/4 array
O

4.00100%000000
50000 128Mpb000000OO0O0OOODPDOOODOOOOODOODOOODOODORESET#LOWOH OO DPD O
gbooboogiccsgoboboobunRESET#LOWD OO ILIODOOOO0OO
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0 22 pcOOd0OcMoO OO IO
L. . 128 Mb .
Parameter Description Test conditions - Unit
Min Typ!! Max
CS#= Vcc, VCC =3.6V; 440
bottom 1/8 array
CS#= Vcc, VCC =3.6V; 480
| Ve standby current top 1/2 array _
ccal (-40°C to +85°C) CS#=Vce, Vec=3.6V;
450
top 1/4 array
CS#=Vcc,Vec=3.6V;
top 1/8 array 440
CS#= Vcc, VCC =2.0V;
full array 160 660
CS#= Vcc, VCC =2.0V; 630
bottom 1/2 array
CS#=VCc, VCC: 2.0 V; 615
bottom 1/4 array
CS# = Vcc, VCC =2.0 V; 600
bottom 1/8 array
CS#=Vce, Vec=2.0V; -
top 1/2 array 630
CS#= Vcc, VCC =2.0 V; 615 IJ-A
top 1/4 array _
CS# = Vcc, VCC =2.0 V; 600
top 1/8 array
| Ve standby current
ccap (-40°C to +105°C) CS#=Vcc, Vec=3.6V;
180 750
full array
CS#=VCC,VCC=3.6V; 720
bottom 1/2 array
CS#= Vcc, VCC =3.6V; 675
bottom 1/4 array
CS#= Vee, Vec=3.6V,; 660
bottom 1/8 array
CS#=Vcc,Vec=3.6V;
top 1/2 array - 720
CS#= Vcc, VCC =3.6V;
top 1/4 array 675
CS#= Vcc, VCC =3.6V;
top 1/8 array 660
CS#=Vcc, RESET#=Vgg,
lces Reset current Vee=Voo max 15 mA
O

49.00100%0 00000
50000 128mMbO000000OOOOODPDOOOOCOODOOOODOOOOORESET#LOWD OO DPDO

gbooboogiccsgoboboobunRESET#LOWD OO ILIOOO0OOO0O0O
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0 22 pcOOd0OcMoO OO IO
.. . 128 Mb .
Parameter Description Test conditions - Unit
Min Typ!! Max
| Active clock stop current | CS#=Vgg, RESET# =V, 13
ccel (-40°C to +85 °C) Ve = Ve max 10
| Active clock stop current | CS#=Vgg, RESET# =V, 19
ccelp (-40°C to +105°C) Vce = Ve max mA
CS#=V
Ve current CC,
lecr - [50] Ve =Vee max, 70
durmg powerup VCC=VCCQ=2.OVor3.6V
Deep power down current _ _
3.0 V (_400C tO +850C) CS# - VCC, VCC - 3.6 V 250
Deep power down current _ _ _
e 1.8V (-40°C to +85°C) CS#=V¢e,Voc=2.0V 220
DPD
Deep power down current _ _
3.0V (~40°C to +105°C) CS#=V¢ce,Voc=3.6V 330
Deep power down current _ _
1.8 V (_400C tO +1050c) CS# - VCC, VCC - 2.0V 360
CS#=Vcc, Vec=2.0V; full array 105 420
CS# = Vcc, VCC =2.0 V; 370
bottom 1/2 array
CS#= Vcc, VCC =2.0V; 330
bottom 1/4 array
CS#=Vce, Vec=2.0V; B 310
bottom 1/8 array
CS#=Vcc,Vec=2.0V; - 370
top 1/2 array HA
CS# = Vcc, VCC =2.0 V;
top 1/4 array 330
Iys =0l Hybrid sleep current CS# =Vee, Vec=2.0V; 310
(<40°C to +85°C) top 1/8 array
CS#=VCC,VCC=3.6V; full array 115 480
CS#= Vee, Vec=3.6V,; 430
bottom 1/2 array
CS#=Vcc,Vec=3.6V; 370
bottom 1/4 array
CS#=VCC,VCC=3.6V; 340
bottom 1/8 array -
CS#= Vcc, VCC =3.6V;
top 1/2 array 430
CS#=Vcc,Vec=3.6V;
top 1/4 array 370
O

49.00100% 000000
50000 128mMbO000000OOOOOCDPDODOOOOCODOOOODOOOODORESET#LOWD OO DPDO

gbooboogiccsgoboboobunRESET#LOWD OO ILIODOOOO0O0O

good
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0 22 pcOOd0OcMoO OO IO
L. . 128 Mb .
Parameter Description Test conditions - Unit
Min Typ!! Max
Hybrid sleep current CS#=V¢c,Vec=3.6V; _ 340
(-40°C to +85°C) top 1/8 array
CS#= Vcc, VCC =2.0V;
fullarray 185 630
CS#= Vcc, VCC =2.0 V; 570
bottom 1/2 array
CS# = Vcc, VCC =2.0 V; 510
bottom 1/4 array
CS#= Vcc, VCC =2.0 V; 460
bottom 1/8 array
CS#=Vce, Vec=2.0V; B
top 1/2 array >70
| [50] CS# = Vcc, VCC =2.0V;
Hs top 1/4 array 510
CS# = Vcc, VCC =2.0 V; 460
top 1/8 arra - A
Hybrid sleep current pY/ y .
(—40°C to +105°C) CS#= Vee, Vec=3.6V,; 215 690
full array
CS#= Vcc, VCC =3.6V; 630
bottom 1/2 array
CS#= Vee, Vec=3.6V,; 550
bottom 1/4 array
CS#= Vee, Vec=3.6V,; 520
bottom 1/8 array
CS#= Vcc, VCC =3.6V;
top 1/2 array 630
CS#= Vcc, VCC =3.6 V; -
top 1/4 array 550
CS#=Vcc,Vec=3.6V;
top 1/8 array 520
ViL Input low voltage - -0.15x Vecq 0.30 x Vccq
Vi Input high voltage - 0.70 x Vecq 1.15x Veeq v
VoL Output low voltage loL =100 pA for DQ[7:0] - 0.20
VoH Output high voltage loH = 100 pA for DQ[7:0] Veeq - 0.20 -
O

49.00100000000
50000 128Mpb000000OO00O0O0OODPDOOODOOOOODOOOOODOODORESET#LOWOH OO DPDO

gbopoooiccsooboboononRESET#LOWD OO ILIDODOOODOO
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ooono
9.5.1 0000
O 23 1.8vOooon -5
o 128 Mb .
Description Parameter Unit
Max
Input capacitance (CK, CK#, CS#) Cl 6
Delta input capacitance (CK, CK#) CID 0.50
Output capacitance (RWDS) co 6 pF
10 capacitance (DQx) ClO 6
10 capacitance delta (DQx) CloD 0.50
0 24 3.ovOooonbi-s3
o 128 Mb .
Description Parameter Unit
Max
Input capacitance (CK, CK#, CS#) Cl 6
Delta input capacitance (CK, CK#) CID 0.50
Output capacitance (RWDS) co 6 pF
10 capacitance (DQx) Clo 6
10 capacitance delta (DQx) ClOD 0.50
9.5.2 ooo
0 25 oo
[54] « e ops 24-ball FBGA .
Parameter Description Test conditions package Unit
0 Thermal resistance Test conditions follow 54
JA (junction to ambient) standard test methods and
] procedures for measuring °C/W
0,c Thermalresistance thermal impedance, per 255
(junction to case) EIA/JESD51.
a

s,ggdoodgoboboobbooonoooanon

s2,.0000000b0bouooobugJePp470 D 000D DOOO0DOOOVcOVcQUODOOO
gobooobooooooobpQuuoooon
33000 0CKOCK#O RWDS D DQxD U oo obogoboooboooooooonood

gopbocssbgdbooouobooub cs#subbooubbuoobboobQUuuboon
gogoooodgon

sa. 00000000 bDooooogf
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oood

9.6 ogoooad
HYPERRAM™O OO OOUODODOOOODLOOUODOOOOUbOOdvec veeQ OO oo
OVeeminDOOOODODOOODODDOOOODO tyesDODOOOOOoooooDoo

00000000000CS#0000000 VeeQUUDOODOO00000 Vee(DODO)DO0 CS#
0000000000000 tyesD 000 VeeQO OO (CS#O0O0000000000000 00
DOoo0o0o0oooo

OO RESET# U D UOOODOOODDOODODD tyesUDOOOODODO RESET#UOD OO0t sODOOO
goobrRaMOOUODODOOOODOOOOLODOOO

gogobboooboboboooboboa

Vee_VeeQ Ve Minimum

Device
4
Lyes | Access Allowed

N

RESET#

WL

O 19 RESET#0O 0O O0O0OOO0OO

Vce_VeeQ Vce Minimum

CS

\

.

N | Device
L
ves | Access Allowed

RESET#

|

O 20 RESET#O O OOOOO
O 26 oooooongbs-5T
Parameter Description Min Max Unit
Vee 1.8 VVcc power supply 1.7 2.0 v
Vee 3.0V V¢ power supply 2.7 3.6
tycs Vccand VecQ 2> minimum and RESET# HIGH to first access - 150 ys
ad

5000000 (twgDOODODODOOOOOOOO0OOOOO
56.VecQUUUUOOO Vec OO
5.V 0000000000
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ggon

9.7 0o

HYPERRAM™O 0000 (Vec OO Vec DO OO (Vo) D000 0000000 OHYPERRAM™ O OO OO
00VsgOOOOOVeeQOOOODOOODO VOO Vo O0OOOODO0000O00000
VeeDDODODOOOD000 Vg (Vee = Veco)D

0000000000 V,OOO00 000000000000 000 (t,0 00000 VecODO
(Ves) 000000000000V, O0OOOODODOOO0O 2100

00000000V cOOO VOO OOO0DO0O00000000VcOO0OOVc00OO00O
000000 VeeDOO Ve 0000000 tp J0000OPOROOONONDOOONOOOOONDOODO
000000000000000

A
Ve (Max)
Vee - N -
o Device Access Allowed | —
Ve (Min) - —
- " | Device Access
v tves Alowed
LKO
VRsT
\_}
Time o
021 oooooon
OODOOO0OOHYPERRAM™O O OODOOODOOODOO
O 27 1.svoooooonbe
Symbol Parameter Min Max Unit
Vee Ve power supply 1.7 2.0
Viko V¢ lock-out below which re-initialization is required 15 v
VrsT Vcc low Voltage needed to ensure initialization will occur 0.7 -
tPD Duration of VCC < VRST 50 Us
O 28 ovooooooog e
Symbol Parameter Min Max Unit

Vee Ve power supply 2.7 3.6
Viko V¢ lock-out below which re-initialization is required 24 v
VrsT Vcc low voltage needed to ensure initialization will occur 0.7 -
tep Duration of Ve < Vst 50 Us
a
58.VecUODOODOOODOOO
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ggon

9.8 oooad
RESET# 0 00000000000000O00O0DOO0D00OO

Otrpy0 0000000 loes0 0000 RESET# 000000000 trpy0 00000 OO CMOSO O
00 (lccg) D0 RESET# 00000 Otrp0 0000 trey0 000000000 DO

gogbobooobooan

Jggooooobooonono

« JRESET#U DO O UOUOODOOOOD -O0DOOO0DLObOOOnDOD
oo booobobod

oo booobobod

RESET#HU U O OUUOOLOOUOOOLODLOOOODOUOOODDOORESETHLIOWD OO OO OOOOOO
ddddooooooooooooooooo s ooUoUo o
uobgoooogoooogboraMUOObbgooobgbrRAMUOD OO ODooooooooo
ooooooouooood

RESET# \ /

+
'RPH

CS# \

O 22 OoooOoooo
0 29 OoooOoooo

Parameter Description Min Max Unit
trp RESET# pulse width »00
tRH Time between RESET# (HIGH) and CS# (LOW) - ns
tRPH RESET# LOW to CS# LOW 400
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HYPERBUS™ () 0 0 L.8V/3.0V (Infineon

oooad
10 gooad
OO0OO0O0OOOOHYPERRAM™MOOODODOOODODOOOO
10.1 goodooon
Valid_High_or_Low >< ><
High_to_Low_Transition \ \
Low_to High_Transition / /
0 23 oodooooo
10.2 AcOO0O0O
Device
Under C
Test 1—]: )
0 24 aooo
0 30 ooono el
Parameter All speeds Unit
Output load capacitance, C, 15 pF
Minimum input rise and fall slew rates (1.8 v)L60] 1.13 v/
ns
Minimum input rise and fall slew rates (3.0 V)!€° 2.06
Input pulse levels 0.0-VccQ
Input timing measurement reference levels VerQ)2 v
Output timing measurement reference levels cc
VeeQ
Input VeeQ / 2 ><< Measurement Level >><VCCQ / 2 Output
Vss
025 oooooooon e
O
50. 00 t1g/t w0 tpss/tpsyD D00 0D0OO0O0OD0DO VecQ/20 CK/CKED D OO DO
.00 000000000 DOOO0O
6L, OO0 CK/CK#O O DOODODOOOODODOOOOOOOg
oooo 44 002-29416 Rev. *D
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WYPERBUS™ D 0 1.8V/3.01 (Infineon

ggnoo
10.3 oo
VCCO
CK, CK#
Vssa
e t\s | g | t|H L g | t|5 L | t|H >
V —_—
. / \ /’ Vin(min)
RWDS Vr—
VSSQ / \ 7 V\L(max)
B RTS 0 BRUTES 0 EEfes o BRfTes o
Veca \ L/ \ |/ \ |/
\ V|H(min)
VA
o Y
Vssa /i / i\ 7 i\ Vi(mex)
O 26 DDROOOOONO
g tsck -
Vecea .
RWDS V- —\—
Vssa i
—tpssh~ - —flpsiP -
Veea ! |
.4 N\A\_// N\i// Vor(min)
DQ[7:0] Vs ><< X< X
Vesg 7 XN 77 XX 77X Veu(max)
O 27 poROOOOOO
oooo 45 002-29416 Rev. *D

2023-05-31
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oooad
104 Oo0o0od
- tek =
oK < CkKHP—— - | ———tcKHP—— B>
\ / \
Vix (Max)
VecQ/ 2
Vix (Min)
\ / \
CK - ~ — —
0 28 agoaod
O 31 Oooote2sd
200 MHz 166 MHz .
Parameter Symbol - - Unit
Min Max Min Max
CK period tek 5 - 6 - ns
CK half period - Duty cycle teknp 0.45 0.55 0.45 0.55 tek
CK half period at frequency
Min = 0.45 tck Min tekup 2.25 2.75 2.7 33 ns
Max=0.55 tCK Min

a
6200 5% 00000

. 0000000t 00000 C#O0000tD 00000000000
64.CKO CK¥OODDDOO00 R1V/nsOOOODOO000D0O0O0 2V/nsO O

oooo 46 002-29416 Rev. *D

2023-05-31



128 Mb HYPERRAM™L] [1 [1 DRAML PSRAM[]
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o000
A
Vo @ac)(Miny———F -y ———————————————————
g Vb oc) (Min)y———f———"~"""——""“F——————————————
Q
S
2 0 f
;? ««—nhalf cycle—»
é Vippoy(min) —————————————— N ———pA
5
g Vppo(min) -~ ——————————————— A ———— ———
8
time
O 29 OO0O0OO0OO0OcKk/ck#O OO OO
032 OO0 Ac-bcO OO mfest sel
Parameter Symbol Min Max Unit
DCinput voltage Vin -0.3 VecQ+0.3
DC input differential voltage Vipoc v x0.4
L : S 09 ccQ VecQ +0.6 v
AC input differential voltage Vib(ac) VecQ % 0.6
AC differential crossing voltage Vix VccQ x 0.4 VccQx 0.6
O

65.Vp0 CKOOODOOODO ck¢ 0000000 0000000
6Vy0O0ODO000000000000000VQ20000000V,QODCOOOOOO
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HYPERBUS™ [ [ (] 1.8V/3.0V

0Dooo
10.5 AcO O
10.5.1 Ooon

(infineon

0 33 HYPERRAM™O O OO OOOO
200 MHz 166 MHz .
Parameter Symbol - - Unit
Min Max Min Max
Chip select HIGH between transactions - 1.8 V . 6 6
Chip select HIGH between transactions - 3.0 V cHl
HYPERRAM™ read-write recovery time - 1.8V . 35 - 36 -
HYPERRAM™ read-write recovery time - 3.0V e 35 36
Chip select setup to next CK rising edge tess 4.0 3
Data strobe valid - 1.8 V 5.0
. Tosv - - 12
Data strobe valid-3.0V 6.5
Input setup-1.8V ‘
Input setup-3.0V *
0.5 0.6
Input hold - 1.8V .
Input hold -3.0V " - -
HYPERRAM™ read initial access time - 1.8V
— : tace 35 36
HYPERRAM™ read initial access time-3.0V
Clockto DQs Low Z tooLz 0 0
CKtransition to DQ valid - 1.8V . 1 5.0 ) 5.5
CK transition to DQ valid-3.0V e 6.5 7
CKtransition to DQinvalid- 1.8V . 0 4.2 0 4.6 ns
CK transition to DQ invalid - 3.0V e 0.5 5.7 0.5 5.6
Data valid (tpy min = the lesser of: texue Min - te max
. . . 1.8
+tCKD|maX) OI’ tCKHmen 'tCKDmln +tCKD|m|n) = l.8V t [67,68] 145
Data valid (t,, min = the lesser of: texe Min - teo oY : 13
max ’
+ tCKDI maX) or tCKHP min - tCKD min + tCKDI min) - 3.0 V
CK transition to RWDS valid - 1.8 V ¢ 5.0 ) 5.5
CK transition to RWDS valid - 3.0 V oS 6.5 7
RWDS transition to DQ valid - 1.8 V
— : toss -0.4 +04 | -045 | +0.45
RWDS transition to DQ valid - 3.0V
RWDS transition to DQ invalid - 1.8V
— —— thsh 04 | +0.4 | -045 | +0.45
RWDS transition to DQ invalid-3.0V
Chip select hold after CK falling edge tesy 0 - 0 -
Chip select inactive to RWDS High-Z- 1.8V ¢ 5.0 6
Chip select inactive to RWDS High-Z - 3.0V ot 6.5 7s
Chip select inactive to DQ High-Z- 1.8V ¢ 5
Chip select inactive to DQ High-Z-3.0V o 6.5

g
er. U0 003200 00000000O

estpyl U000 oooooodoooooooooooobooo

good
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(infineon

o000
O 33 HYPERRAM™MO O OO OOOOOOO
200 MHz 166 MHz .
Parameter Symbol - - Unit
Min Max Min Max
Refresh time-1.8V . 35 36
Refresh time-3.0V R
ns
CK transition to RWDS LOW @ CA phase @Read - 1.8V ¢ 1 5.5 1 5.5
CK transition to RWDS LOW @ CA phase @Read -3.0V CKDSR 7 7
O
7.0 00 0320000000000
e8.tpy 0000000000000 DO0ODOO0O0ODO0O0ODO0ODODO0ODO
- ‘ N
CSHI T *CsSM '[

cs# | \

—

tcss"‘
tewr =Read Writle Recovery —+7‘( acc = Access

——

CSH
.|tCSS

CcK, CK# tfifif \7/ \7/ \7/

\_/

[\

\_/

\ | N

High = 2x Latency Count
RWDS -\ Low = 1x Latency Count

tosv ‘ |<7—4 cycle latency

-

tCKDS

[\ | —

tDSZ

tIS ‘-ltIH

—t DQ LZ

DQ[7:0] {47.40)39:32)31:24)23:16) 15:8 7.0 }

}-—Command-Address —-|

Host drives DQ[7:0] and Memory drives RWDS

RWDS and Data
are edge aligned

DSSs

T

_ Dn XDn X Dn+1X Dn+1 )_

Memory drives DQ[7:0]

and RWDS

O 30 ogoooo

CS# / \

RwDs —— High = 2x Latency Count

|- trwr —Read Write Recovery -In—Addmonal Latency ‘+7 ACC = Ac09334-|
cycle latency 1 —-I-—el cycle latency 2 —-l
'CKDSR

Low = 1x Latency Count

L| tekn

DQ[7:0] ﬁ I

Command-Address

Host drives DQ[7:0] and Memory drives RWDS

}-‘ tekos
Dn Dn YDn+1Y Dn+1
B A B

Memory drives DQ[7:0]
and RWDS

m Ao

O 31 ooooo —-oooooa
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HYPERBUS™ (] 0 0 L.6V/3.00 (Infineon

oooo
/
CK# 4}/\/\
DQ[7:0]
0 32 oooooolee

10.5.2 0o

O 34 ooooogd
200 MHz 166 MHz .
Parameter Symbol - - Unit
Min Max Min Max
Read-write recovery time tRwRr
Access time tacc 35 - 36 - ns
Refresh time tRFH
Chip select maximum low time (85°C) tesm 4 4
Chip select maximum low time (105°C) tesm 1 1 us
RWDS data mask valid tomy 0 - 0 -
(- ) J
CSHI T CSM 'l
cs#ﬁ |

CK, CK#

"'tcss ‘ﬂ tosh
tewr =Read Writ:‘e Recovery 4+71ACC = Access —— » tess

tosy }——'_—‘{4 cycle latency —j ’,_':
t
ngh 2x Latency Count tosz DMV H

RWDS ———————— Low = 1x Latency Count
h

IS

‘IH

DQ[7:0] Dn Dn Y Dn+1 Y Dn+1

BN aMNs
CKandDala  ~ Host drives DQ[7:0]
are center aligne

Host drives DQ[7:0] and Memory drives RWDS 9 and RWDS

0 33 ooooao

69.tcxp 0 texpy D 000000000 O0O0OOOODOOO

70.tpss Otpsy 000 DQO OO RWDSOOODDOODODDDO CKO DQOO O OO DD O Oteepd CKO
RWDS O O teyps O

7.00 DQO RWDSO O OO0 O0D0O0DD0D tepD teps D00 0000000000000
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oogo

11

11.1

Ooooo

FBGA24[] 5x50 00 [

(infineon

HYPERRAMMO OO OODOOODOO (FBGA)U1mmUODOO24005x500000000000 6mmx8

mm0
1 2 3 4 5

A . . S . . . ' .

RFU  CS# RESET# RFU

B | : por)

CK#  CK Vss  Vec RFU

S O - N U N

VssQ RFU RWDS DQ2 RFU

I R O A A

VeeQ DQ1  DQ0  DQ3  DQ4

E -~ ’ - - ’ -~ :l ’

DQ7 DO  DQ5  VecQ VssQ

O 34 2400 FBGAO 6x8mmUO 5x50 000000
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Infineon

oogo

11.2 0o

&b}~ (D]
ab.1s[c |
1
(20 ! !
| 5 oo doo
1
' 4 o O CP o O
| | !
—_—t— — —r— — - — - EE] H——-G—O—CF—O—G-
! —2—0 O I o O
| : 00 o +
1 4
|
/INDEX MARK | ; E D 8 A -\_
PIN Al A [B] & CPO‘QNEJ?
CORNER I
TOP_VIEW EEN -
(2x)
{ BOTTOM VIEW
A ! ke
U N O A A |
g 18]
SIDE_VIEW C]
24% @b
@ 0.15 @[c [a]B]
3 0.08 M
DIMENSIONS NOTES:
SYMBOL
MIN. NOM. MAX. 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y14.5M-1994.
A - 1.00 2. ALL DIMENSIONS ARE IN MILLIMETERS.
Al 020 3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
D 8.00 BSC
4. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
E 6.00 BSC
5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
D1 4.00 BSC
SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE "E"
E1 4.00 BSC
DIRECTION.
MD 5
Ve . A N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME. DIMENSION
N " é "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
b 0.35 040 045 "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
eE 1.00 BSC POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
D
i 1.00B8C WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD" OR "SE" = 0.
sD 0.00 BSC
s WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE" = eE/2.
SE 0.00 BSC
"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION
10. OR OTHER MEANS.
JEDEC SPECIFICATION NO. REF: N/A
002-15550 *A
O 35 24 [0 FBGAO 8.0x6.0x1 mmO OO O O O 002-15550

good
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DDROO OO OO OO (DCARS) O O

12 DDRO OO OO OODO (DCARS) O [

HYPERRAM™O O OO OOODDOOO0ODOOOOoRrRwWDSODUOOOODOOOOoLOOooooooooboan
OOoDOooooepNODOOODOOODOODOO

OOODCARSO D UODUODOO0OOODOODOOD PSC/PSC#00 CK/CK#D O RWDSOD OO OO OODOO
DboOobogck/cktooooooosodbooRrRwbSOOD OO DQUUUOODDODODODOOODLOODO
CK/CK# U PSC/pSC#U LU UL UODODOODLODQUUIDODODOOORWDSHDODODODOO
RWoSO O UooOooobooooobrRwbsOOOooooog

O0O00oOoOoOooOoOpsc/psc#dpscU pSC#U 00000000000 0O0OOUOUOUUUOUOOO
ooooooood

PSC/PSC# 0 O HYPERBUS™O U D DUDUODOOOODLOOODOPSCG#UDUODLDOOLOODODODOOO
gobooooobod

12.1 [0 0O DCARS [0 O 0 HYPERRAM™[ [0 O O
—®| RESET# v:ccé ﬁ
——p| Cs# DQ[7:0] |-t—p
—| CK RWDS |-t—p

——»| CK#
—p| PSC
—| PSC#

Vss
VgsQ

O 36 0 DCARS 0 OO0 0 HYPERBUS™ [
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DDROO OO OO OO (DCARS) O O

0 35 ogoon

Symbol

Type

Description

CS#

CK, CK#

PSC, PSC#

Input

Chip Select. HYPERBUS™ transactions are initiated with a HIGH to LOW
transition. HYPERBUS™ transactions are terminated with a LOW to HIGH
transition.

Differential Clock. Command, address, and data information is output
with respect to the crossing of the CK and CK# signals. Use of differential
clock is optional.

Single Ended Clock. CK# is not used, only a single ended CK is used.
The clock is not required to be free-running.

Phase Shifted Clock. PSC/PSC# allows independent skewing of the RWDS
signal with respect to the CK/CK# inputs. If the CK/CK# (differential mode)
is configured, then PSC/PSC# are used. Otherwise, only PSC is used (Single
Ended).

PSC (and PSC#) may be driven HIGH and LOW respectively or both may be
driven LOW during write transactions.

RWDS

Output

Read-write Data Strobe. Data bytes output during read transactions are
aligned with RWDS based on the phase shift from CK, CK# to PSC, PSC#.
PSC, PSC# cause the transitions of RWDS, thus the phase shift from CK, CK#
to PSC, PSC# is used to place RWDS edges within the data valid window.
RWDS is an input during write transactions to function as a data mask. At
the beginning of all bus transactions RWDS is an output and indicates
whether additional initial latency count is required

The dual-die, 128 Mb HYPERRAM™ chip supports data transactions with
additional (2X) latency only.

DQI7:0]

Input/output

Data input/output. CA/Data information is transferred on these DQs during
Read and Write transactions.

RESET#

Input

Hardware RESET. When LOW, the device will self initialize and return to the
idle state. RWDS and DQ[7:0] are placed into the HIGH-Z state when RESET#

is LOW. RESET# includes a weak pull-up, if RESET# is left unconnected it
will be pulled up to the HIGH state.

Vee

VecQ
Vss

VssQ

Power supply

Array power.

Input/output Power.

Array ground.

Input/output ground.

good
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HYPERBUS™ [ [0 I 1.8V/3.0V (Inflneon .

DDROO OO OO OO (DCARS) O O

12.2 0 O DCARS U HYPERRAM™[II O —FBGA24 [ 05x50000
1 2 3 4 5
| 4
A N . NN
RFU  CS# RESET# RFU
B .. . . . ..
CK# CK Vss Vce PSC
VssQ RFU RWDS DQ2 PSCH
VeeQ DQ1  DQO  DQ3  DQ4
E . . . .. .
DQ7 DQ6  DQ5  VeeQ  VssQ
O 37 240 FBGAO 5 x50 000000
12.3 OO DCARS O OO HYPERRAM™ [ O [

gobobooobogobobodgbCcARSO OO ooobrwDSOOgooooon

cs# _/—\ [ ]

tCSH

‘|1CSS
|| N

L-(tPSC:RW'DS 4’(tDSZ

CK, CK#

PSC, PSC#

High = 2x Latency Count
RWDS ——— Ln;%v - Liéﬂg Count | \ / _\_[—
Htws HtIH _tDQLZ .< L{tCKD _tOZ.1
)-—Command-Address —+ RWDS aligned Memory drives DQ[7:0]
by PSC and RWDS
Host drives DQ[7:0] and Memory drives RWDS
O 38 HYPERRAM™[] [0 0 DCARS 0 [0 [0 |72~ 74
O

7200000 CK=0OOUOO Ck#=0000O0O00O0DOOO0OODOOO0OCcs#«uunnooonon
nUO0000O0O0DOO0O00 rRwWDSO
#7.O00oho0doboooobooobbuooobbooobobood
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128 Mb HYPERRAM™[ O 0 DRAMO PSRAMQ] off:_
HYPERBUS™ (I 00 O 1.8V/3.0V (In Ineon/
DDROO OO OO OO (DCARS) O O

CS# /

'_tCKHF‘_'| |‘_tcsw"
W{:’: A\ 7 T 7 T _f, Y
okekr B N _ i ‘ ' ;\ | ; ‘
o WD ap D e
—t I#t n—ﬂ \_'(tPSCRWDS 71052‘%
RWDS /7 \\ /{ i§

o] texon
7tDQLZ*" _tCK3 ‘_tDv toz
= . e

RWDS and Data are driven by the memory

0 39 DCARS O OO OO0

0 36 DCARSOI OO 0O

200 MHz 166 MHz .
Parameter Symbol - . Unit
Min Max Min Max

Input setup - CK/CK# setup w.r.t t

PSC/PSC# (edge to edge) IS 0.5 - 0.6 -

CK half period - duty cycle (edge to edge) Uy

HYPERRAM™ PSC transition to RWDS t ~ 5 ~ 6.5 ns
transition PSCRWDS :

Time delta between CK to DQ valid and

PSC to RWDS!8! tpscrws - tekp -1.0 +0.5 -1.0 +0.5

O

7.0000003600000000000000000000000000000000000
0000000000

76.CKO PSCOO0OO0O0O0O0ODO HYPERBUS O DO OO OOOOOOODOO 400 140000000
ORWDSOOOOODOOOOOOOOO0OOOODO00O00O0O00RWSOOOOOORWDSOOODO
0000000000 HYPERBUSMO OO OOOODOOOOODO HYPERBUS*O OO OOOODOO

77.HYPERBUS™ 0 0 0 0 teppd tepD 0000000000000 00000 RWDSO Datad 000
000000000000000000 teD tuyd 000000000000000

72.000000100%000000
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13.1 Oooddon

gogoboooboooboboan

STOKS 128 2 DP B H I 02 o

L Packing type

0=Tray
3=13"Tapeand reel

Model number (Additional ordering options)
02 = Standard 6 x 8 x 1.0 mm package (VAA024)
03 = DDR center-aligned read strobe (DCARS) 6 x 8 x 1.0 mm package (VAA024)

——— Temperature range / grade
I = Industrial (-40°C to + 85°C)
V =Industrial plus (-40°C to + 105°C)
A= Automotive, AEC-Q100 grade 3 (-40°C to + 85°C)
B = Automotive, AEC-Q100 grade 2 (-40°C to + 105°C)

L » Package materials
H = Low-Halogen, Lead (Pb)-free

» Package type
B = 24-ball FBGA 1.00 mm pitch (5 x 5 ball footprint)

> Speed
GA=200MHz
DP =166 MHz

» Device technology
2 =38-nm DRAM process technology - HYPERBUS™
3 =38-nm DRAM process technology - Octal

Y

Density
128=128 Mb

» Device family
STOKS or STOKS =1.8 V-only, HYPERRAM™ self-refresh DRAM
STOKL = 3.0 V-only, HYPERRAM™ self-refresh DRAM
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0 37 oood-ooo
If)ae;ii‘l:; Density | Technology| Speed P::::Eﬁ;:;?::;irae" nl\:;d:elr P:;:;ie"g Ordering part number |Package marking
0 S70KL1282DPBHI020 TKL1282DPHI02
oP 3 S70KL1282DPBHI023 TKL1282DPHI02
BHI 0 STOKL1282GABHI020 TKL1282GAHI02
oA 3 STOKL1282GABHI023 TKL1282GAHI02
STOKL 128 2 02 0 S7T0KL1282DPBHV020 TKL1282DPHV02
PP 3 STO0KL1282DPBHV023 TKL1282DPHV02
BRHV 0 S7T0KL1282GABHV020 TKL1282GABHV02
GA 3 S7T0KL1282GABHV023 TKL1282GABHV02
0 S70KS1282GABHI020 TKS1282GAHI02
B 3 S7T0KS1282GABHI023 TKS1282GAHI02
ST0KS 128 2 GA 02
0 ST0KS1282GABHV020 TKS1282GAHV02
BV 3 S7T0KS1282GABHV023 TKS1282GAHV02
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U0 AEC-Qlood dbooobooonobooprPPAPOOODO

0000 —000/AEC-Q100

0380 0300000000 /AEC-Qruoo0000Db0OObDOOO0ObO0ObDOO0bO0bOobDOoOooOoDbO
gbobobooobobooobooobbooobbooobbuooobbooonoon

OOO00goiIso/Ts-1e9400 0 00 0OOOOODLOOOO0O PPAPOODODN AEC-QlOOT0DOODOO
AEC-Qo0 OO0 0OD0ODUOO00O0ODOISo/TS-169400 0 00O

OO0O00O0O00OIso/Ts-1e9400 00000000 0O0OO0OOODO PPAPO DD AEC-QlOO O OO

038 0000 —0O0 0O /AEC-Q100
Device . Package, material,| Model | Packing . .
family Density | Technology| Speed and temperature | number | type Ordering part number |Package marking

BHA 0 S70KL1282DPBHA020 TKL1282DPHA02
Op BHA 3 S70KL1282DPBHA023 TKL1282DPHA02
0 S70KL1282DPBHB020 TKL1282DPHBO02
STOKL 128 2 02
BHB 3 S70KL1282DPBHB023 TKL1282DPHBO02
GA 0 S70KL1282GABHB020 TKL1282GAHB02
3 STOKL1282GABHB023 TKL1282GAHBO02
BHA 0 ST0KS1282GABHA020 TKS1282GAHA02
3 STO0KS1282GABHA023 TKS1282GAHA02
S7T0KS 128 2 GA 02
BHB 0 STO0KS1282GABHBO020 TKS1282GAHB02
3 STO0KS1282GABHB023 TKS1282GAHB02

039 goodn0o -—0O0o/AEC-Q100
Device . Package, material,| Model Packin . .
family Density | Technology| Speed and temperature | number g Ordering part number |Package marking

type

op 0 S70KL1282DPBHB030 TKL1282DPHBO03
3 S70KL1282DPBHB033 TKL1282DPHBO0