CY7C1059H/CY7C1059HE (inﬁneon

8-Mbit (1M words x 8 bit) static RAM with
error-correcting code (ECC)

Features

+ High speed
- tAA =10ns

« Embedded error-correcting code (ECC) for single-bit error correction

+ Low active and standby currents
- lcc =90 mA typical at 100 MHz
- lsgo =20 mA typical

+ Operating voltage range: 2.2Vto 3.6V

+ 1.0-V data retention

« Transistor-transistor logic (TTL) compatible inputs and outputs
+ ERR pin to indicate 1-bit error detection and correction

+ Available in Pb-free 44-pin TSOP Il package

Functional description

The CY7C1059H and CY7C1059HE are dual chip enable high-performance CMOS fast static RAM devices with
embedded ECC. The CY7C1059H device is available in standard pin configurations. The CY7TC1059HE device
includes a single bit errorindication pin (ERR) that signals the host processor in the case of an ECC error-detection
and correction event.

To write to the device, take chip enables (ﬁl LOW and CE, HIGH) and write enable (WE) input LOW. Data on the
eight I/O pins (I/Oq through I/05) is then written into the location specified on the address pins (A, through A,).

To read from the device, take chip enables (CE; LOW and CE, HIGH) and output enable (OE) LOW while forcing
the write enable (WE) HIGH. Under these conditions, the contents of the memory location specified by the
address pins will appear on the I/O pins. See Truth table - CY7C1059H/CY7C1059HE on page 18 for a complete
description of read and write modes. The input and output pins (I/Oy through 1/0;) are placed in a high
impedance state when the device is deselected (CE; HIGH or CE, LOW), the outputs are disabled (OE HIGH), or
during a write operation (CE; LOW, CE, HIGH, and WE LOW).

On CY7C1059HE devices, the detection and correctlon of a single-bit error in the accessed location is indicated
by the assertion of the ERR output (ERR = ngh)

All1/0s (1/Oq through 1/04) are placed in a high |mpedance state when the device is deselected (CEl HIGH or CE,
LOW), and control signals are de-asserted (CE; / CE,, OE, WE). CY7C1059H and CY7C1059HE devices are available
in a 44-pin TSOP Il package with center power and ground (revolutionary) pinout package.

Note
1. Automatic write back on error detection feature is not supported in this device.
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC)

Logic block diagram - CY7C1059H

Logic block diagram - CY7C1059H
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) in f| neon
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) in f| neon

Pin configurations

1 Pin configurations
Top view
NC[O 1 44 1 NC
NC[O 2 431 NC
Ao O3 42 [1NC
A4 411 Agg
A, Os 40 [1 A
A3 s EEl B A
A O- B0 A;s
CE Os 37 [0 OE
/0 ] o % [ 1/0,
1/0; O 10 351 /0
Vec O 341 ng
Vgs [ 12 3 A Vec
1/0, O 13 2 I/O5
_Iﬂi 014 31 [d I/O4
WE™ [ 15 30 Ay
Ag 016 29 1 A3
As Our 8 0A,
A, []s 27 [ AL
Ag Oz 26 [ Al
A, 2o 25 [ Ajg
N?Z Oz 24 [1 NC
NC [22 23 [1 NC
Figure 1 44-pin TSOP 11'?
Note
2. NC pins are not connected on the die.
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) < in f| neon

Product portfolio

2 Product portfolio
Table1 Product portfolio
Power dissipation
Features and Operating |
options (see the INg lcc
Product P “P(in Range | Vccrange |Speed (mA) Standby, Igg,
configurations” (v) (ns) f=f (mA)
on page 4 section) max

Typ 31 Max Typ (31 Max
CY7C1059H30 |Dual-chip enable | Industrial | 2.2V-3.6V | 10 90 110 20 30

CY7C1059HE30 | Dual-chip enable 2.2V-36V| 10 90 110 20
and ERR output

30

Note

3. Typical values are included for reference only and are not guaranteed or tested. Typical values are

measured at Ve = 1.8V (for Ve range of 1.65V-2.2 V), Ve =3V (for Ve range of 2.2V-3.6 V), and Ve =5V
(for Ve range of 4.5V-5.5V), Ty = 25°C.
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) < in f| neon

Maximum ratings

3 Maximum ratings

Exceeding maximum ratings may impair the useful life of the device. These user guidelines are not tested.
StOrage tEMPEIATUIE ...ttt sttt s e e st e s s s s e emees -65°C to +150°C
Ambient temperature With pOWer apPlied ......cceeveevieeiicieeceee e -55°C to +125°C
Supply voltage on Ve relative to GND ...t -0.5Vto+6.0V
DC voltage applied to outputs in high Z state L et ses e -0.5VtoVc+0.5V
DCINPUEVOIAZE ™) ooooieee e ~0.5VtoVcc+0.5V
CUITENT INTO OULPULS (LOW) ..oeieieieeieeteetteteteet et e e ete et e e estebe e e seesseas e b et e sasbessseseansensensestebanseessessensensansenes 20 mA
Static discharge voltage (MIL-STD-883, Method 3015) .....ccceceverierirerienieierienienenesieeeesentenessesseessesseessesses >2001V
I ol a U T ol oL ¢ (=T o | USRS > 140 mA
Note

4. V) (min)=-2.0VandV ymax) = Vcc + 2 V for pulse durations of less than 20 ns.

Preliminary datasheet 6 of 25 002-34169 Rev. **
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) < in f| neon

Operating range

4 Operating range
Table 2 Operating range
Grade Ambient temperature Vee
Industrial -40°C to +85°C 22Vto3.6V
Preliminary datasheet 7of25 002-34169 Rev. **
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC)

DC electrical characteristics

Infineon

5 DC electrical characteristics
Table 3 DC electrical characteristics
Over the operating range of —40°C to 85°C
N . 10 ns .
Parameter Description Test conditions - el Unit
Min | Typ Max
Vou Output  [2.2Vt02.7V |Vcc =Min, lgy=-1.0 mA 2.0 - - v
HIGH YT _
voltage |27V 103.0V |V = Min, Iy =-4.0 mA 2.2 - -
3.0Vto3.6V VCC: Min, IOH:_4'0 mA 2.4 - -
VoL Output  [2.2Vt02.7V |Vcc =Min,lg =2 mA - - 0.4
LOW — M _
voltage | 27 V1036V |Vcc=Min, lo =8 mA - - 0.4
Vi Input 22Vto2.7V |- 2.0 - Vee+0.3
HIGH
voltage | 27V1036V |- 2.0 - | Vc+03
Vi InputLOW |2.2Vt02.7V |- 03| - 0.6
voltage ™ 5 7\t03.6V |- 03| - 0.8
lx Input leakage current GND <V|ny=Vcc -1.0 - +1.0 pA
loz Output leakage current | GND < Vqy1<Vc, output disabled -1.0 - +1.0
lcc Operating supply current |Vec = Max, lgyt=0mA, |[f=100MHz | - 90.0 110.0 mA
CMOS levels f=66.7MHz| - | 700 | 80.0
lsp1 Automatic CE power Max VCC,Ezle 7l - - 40.0
down current- TTL V|N 3V|H OrV|NEV|L,f:fMAX
inputs
lsgy Automatic CE power Max Ve, CE> Ve -0.2V 17, - 120007 300
down current - CMOS Vin=Vcc-0.2VorVy<0.2V,f=0
inputs
Notes

5. VIL(min) =-2.0Vand V|H (lmax)

=V + 2V for pulse durations of less than 20 ns.

6. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured
atVee =3V (for Ve range of 2.2V-3.6 V) T = 25°C. o o
7. For all dual chip enable devices, CE is the logical combination of CE; and CE,. When CE; is LOW and CE, is

HIGH, CE is LOW; when CE; is HIGH or CE, is LOW, CE is HIGH.

Preliminary datasheet
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) < in f| neon

Capacitance

6 Capacitance

Table 4 Capacitance
Parameter (6] Description Test conditions 44-pin TSOPIl | Unit
Cin Input capacitance Ta=25°C,f=1MHz, Ve =Veeiyp) 10 pF
Cout I/O capacitance 10
Note

8. Tested initially and after any design or process changes that may affect these parameters.

002-34169 Rev. **
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) < in f| neon

Thermal resistance

7 Thermal resistance
Table 5 Thermal resistance
Parameter [°) Description Test conditions 44-pin TSOP Il | Unit
CIN Thermal resistance Still air, soldered on a 3 x 4.5 inch, 66.93 °C/W
(junction to ambient) four-layer printed circuit board
O)c Thermal resistance 13.09
(junction to case)

Note
9. Tested initially and after any design or process changes that may affect these parameters.

Preliminary datasheet 10 of 25 002-34169 Rev. **
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC)

Infineon

AC test loads and waveforms

8 AC test loads and waveforms
High-Z Characteristics: R1
50 Q Vee
Output Vi Output
Zy=50Q I3o pF* SpF*I R2
W 7 e ==
Scope (b)

* Capacitive load consists

of all components of the
test environment VHiGH

All Input Pulses

GND

Rise Time: Fall Time:
>1Vins (© > 1Vins
Figure 2 AC test loads and waveforms!°!
Table 6 AC test loads and waveforms
Parameters 1.8V 3.0V 5.0V Unit
R1 1667 317 317 Q
R2 1538 351 351 Q
V1H 0.9 1.5 1.5 v
VHiGH 1.8 3 3 v
Note

10.Full device AC operation assumes a 100-ps ramp time from 0 to V¢c(min) and 100-ps wait time after V¢

stabilization.

Preliminary datasheet
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) in f| neon

Data retention

9 Data retention
9.1 Data retention characteristics
Table 7 Data retention characteristics

Over the operating range of —40°C to 85°C

Parameter Description Conditions Min Max Unit
Vbr V for data retention - 1.0 - %
lecor Data retention current Vee=Vpp, CE>Vee -0.2 v 1) - 30.0 mA

Vin = Vec-0.2VorV,y<0.2V
tepr Chip deselect to data - 0 - ns
retention time
12 23] Operation recovery time  |Vcc>2.2V 10.0 -
V<22V 15.0 -
9.2 Data retention waveform
DATA RETENTION MODE__,|
Vee Vee(min) Vor =1.0V 7Z\/CC(min)
= N
Figure 3 Data retention waveform!!!
Notes

11.For all dual chip enable devices, CE is the logical combination of CE; and CE,. When CE; is LOW and CE, is
HIGH, CE is LOW; when CE; is HIGH or CE, is LOW, CE is HIGH.

12.This parameter is guaranteed by design and is not tested.

13.Full device operation requires linear Vcc ramp from Vpg to Ve min,) =100 s or stable at Ve min ) > 100 ps.

Preliminary datasheet 12 of 25 002-34169 Rev. **
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) in f| neon

AC switching characteristics

10 AC switching characteristics

Table 8 AC switching characteristics

Over the operating range of —-40°C to 85°C

Parameter 14 Description - 10ns Unit
Min Max
Read cycle

tpoWER V¢ stable to first access 1 16] 100.0 - us

tre Read cycle time 10.0 - ns

tan Address to data / ERR valid - 10.0

tona Data / ERR hold from address change 3.0 -

tack CE LOW to data / ERR valid 7] - 10.0

thoe OE LOW to data / ERR valid - 5.0

t, 708 OE LOW to low Z [18:19,20] 0 -

thzoF OE HIGH to high z [18,19,20] - 5.0

t 7k CE LOW to low Z [17,18,19,20] 3.0 -

trzce CE HIGH to high z [17- 18, 19,20] - 5.0

tpy CE LOW to power-up (16, 17] 0 -

tpp CE HIGH to power-down [16:17] - 10.0

Write cycle (21 22]
Notes

14.Test conditions assume signal transition time (rise/fall) of 3 ns or less, timing reference levels of 1.5 V (for
Ve =3V) and Vc/2 (for Ve <3V), and input pulse levels of 0 to 3V (for Ve >3 V) and 0 to V¢ (for Ve <3 V).
Test conditions for the read cycle use output loading shown in part (a) of Figure 2 on page 11, unless specified other-
wise.

15.tpower gives minimum amount of time that the power supply is at stable V¢ until first memory access is
performed.

16.These parameters are guaranteed by design and are not tested.

17.For alldual chip enable devices, CE is the logical combination of CE, and CE,. When CE, is LOW and CE, is
HIGH, CE is LOW; when CE; is HIGH or CE, is LOW, CE is HIGH.

18.t1706: thzces thzwes tzoes tizce, and t 2y are specified with a load capacitance of 5 pF asin (b) of Figure 2 on page 11.
Transition is measured +200 mV from steady state voltage

19.At any temperature and voltage condition, tyzcg is less than t| zcg, thzge is less than t zgE, thzoE is less than
t| z0E, and tyzwe is less than t 7 for any device.

20.Tested initially and after any design or process changes that may affect these parameters.

21.The internal write time of the memory is defined by the overlap of WE =V, CE=V,,. These signals must be
LOW to initiate a write, and the HIGH transition of any of these signals can terminate the operation. The input
data setup and hold timing should be referenced to the edge of the signal that terminates the write.

22.The minimum write pulse width for write cycle No.2 (WE Controlled, OE LOW) should be sum of tyzyg and tgp.

Preliminary datasheet 130f25 002-34169 Rev. **
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) in f| neon

AC switching characteristics

Table 8 AC switching characteristics (continued)
Over the operating range of —40°C to 85°C
Parameter 14 Description . 10ns Unit

Min Max

twe Write cycle time 10.0 - ns

toce CE LOW to write end 7] 7.0 -

taw Address setup to write end 7.0 -

tha Address hold from write end 0 -

tsa Address setup to write start 0 -

tpwE WE pulse width 7.0 -

tsp Data setup to write end 5.0 -

thp Data hold from write end 0 -

tLWE WE HIGH to low z [18:19,20] 3.0 -

thzwE WE LOW to high z [1819,20] - 5.0

Notes

14.Test conditions assume signal transition time (rise/fall) of 3 ns or less, timing reference levels of 1.5V (for
Ve =3 V) and Ve/2 (for Ve <3 V), and input pulse levels of 0 to 3V (for V¢ >3 V) and 0 to V¢ (for Ve <3 V).
Test conditions for the read cycle use output loading shown in part (a) of Figure 2 on page 11, unless specified other-
wise.

15.tpower gives minimum amount of time that the power supply is at stable V¢ until first memory access is
performed.

16.These parameters are guaranteed by design and are not tested. L

17.For all dual chip enable devices, CE is the logical combination of CE; and CE,. When CE; is LOW and CE, is
HIGH, CE is LOW; when CE; is HIGH or CE, is LOW, CE is HIGH.

18'tHZOE7tHZCE’ thzwe tLZOE’ tLZCE’ and t zweare SpeCiﬁed with aload CapaCitance of 5 pF as in (b) ofFigure 2o0n page 11.
Transition is measured £200 mV from steady state voltage.

19.At any temperature and voltage condition, tycg is less than t zcg, thzge is less than t zgE, thzoE is less than
t 70, and tyzwe is less than t 7y for any device.

20.Tested initially and after any design or process changes that may affect these parameters.

21.The internal write time of the memory is defined by the overlap of WE =V, CE =V,,. These signals must be
LOW to initiate a write, and the HIGH transition of any of these signals can terminate the operation. The input
data setup and hold timing should be referenced to the edge of the signal that terminates the write.

22.The minimum write pulse width for write cycle No.2 (WE Controlled, OE LOW) should be sum of tzyg and tgp.

Preliminary datasheet 14 of 25 002-34169 Rev. **
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) in f| neon

Switching waveforms

11 Switching waveforms
ADDRESS —
thn .
tOHA
DATA I/O PREVIOLS DATAar £ DATA,,; VALID
Figure 4 Read cycle No. 1 of CY7C1059H (address transition controlled)23 24
ADDRESS —
tha .
tOHA
DATA I/O PREV'OVLASLIBATAOUT — — DATA 7 VALID
. ta .
tOHA
ERR PREVIOUS ERR VALID — — ERR VALID
Figure 5 Read cycle No. 2 of CY7C1059HE (address transition controlled)!23 24
Notes o .
23.The device is continuously selected, OE =V, , CE=V,,.
24.WE is HIGH for read cycle.
Preliminary datasheet 150f25 002-34169 Rev. **
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC)

Switching waveforms

Infineon

tre

ADDRES?
N

CE

tace

/ e tpp——»|

-~ tHZCE;’

toog——"

—tizoe—*

HIGH IMPEDANCE

thzoe——*

DATAI/O

DATAour VALID

HIGH

tizce

Vee
SUPPLY

tey %

CURRENT

IMPEDANCE

N

Iss

Figure 6 Read cycle No. 3 (OE controlled, WE HIGH) [2% 26, 27]

Notes

25.For all dual chip enable devices, CE is the logical combination of CE; and CE,. When CE; is LOW and CE, is
HIGH, CE is LOW; when CE; is HIGH or CE, is LOW, CE is HIGH.
26.WE is HIGH for read cycle.

27.Address valid prior to or coincident with CE LOW transition.

Preliminary datasheet
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) in f| neon

Switching waveforms

twe
ADDRESi/ >—
tsa >
tsce
CE Ok / W /
taw
ety
trwe
We N
OE
thzo tsp ety
DATA /0 ><<m31 p %< DATAy VALID )
Figure 7 Write cycle No. 1 (CE Controlled) 2829 30]
twe
ADDRESSJ >—
x tsce
ce v
taw tha
tsa t
PWE
WE RN y
tizwe
—» tHZWE |« tSD ‘7tH
Figure 8 Write Cycle No. 2 (WE Controlled, OE Low) [28: 29,30, 32]

Notes . _ _
28.For all dual chip enable devices, CE is the logical combination of CE; and CE,. When CE; is LOW and CE, is

HIGH, CE is LOW; when CE; is HIGH or CE, is LOW, CE is HIGH. . o

29.The internal write time of the memory is defined by the overlap of WE =V, CE =V,,. These signals must be
LOW to initiate a write, and the HIGH transition of any of these signals can terminate the operation. The input
data setup and hold timing should be referenced to the edge of the signal that terminates the write.

30.Data I/O is in high impedance state if CE=Vy, or OE=V,.

31.During this time I/O are in output put state. Do not apply input signals.

32.The minimum write cycle width should be sum of tyzyg and tgp.

002-34169 Rev. **
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8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) < in f| neon

Truth table - CY7C1059H/CY7C1059HE

12 Truth table - CY7C1059H/CY7C1059HE
Table 9 Truth table - CY7C1059H/CY7C1059HE
CE, CE, OE WE 1/0¢-1/0; Mode Power
H x [33] x [33] x B3 THigh z Power-down Standby (Isp)
x [33] L x [33] x [33] High Z Power-down Standby (lIsp)
L H L H Data out Read all bits Active (Icc)
L H X 133] L Datain Write all bits Active (Icc)
L H H H High Z Selected, outputs disabled |Active (I¢c)
Note

33.The input voltage levels on these pins should be either at V,y or V,,.
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ERR output- CY7TC1059HE

13 ERR output- CY7C1059HE

Table 10 ERR output - CY7C1059HE
Output 134/ Mode

0 Read operation, no single bit error in the stored data.
1 Read operation, single bit error detected and corrected.
High Z Device deselected or outputs disabled or write operation

Note
34.ERRis an Output pin.If not used, this pin should be left floating.
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Ordering information

14 Ordering information

Table 11 Ordering information

Speed | Voltage Package Package type ERR pin/ Operating
(ns) range diagram (AUl Pb-free) ball range

10 |2.2V-3.6V|CY7C1059H30-10ZSXI | 51-85087 |44-pin TSOP I No Industrial

Ordering code

14.1 Ordering code definitions

¢y 7 ¢C 1 05 9 H E XX -XX XX X 1 X

X=blankorT

blank =Bulk; T = Tape and reel

Temperature range:
I =Industrial

Pb-free

Package type: XX =ZS
ZS =44-pin TSOP Il

Speed: XX=10 ns

Voltage range:
18=1.65V-2.2V;30=2.2V-3.6 V; no character=4.5V-5.5V

X=blankorE
blank =without ERR output;
E = with ERR output, single bit error indication

Process technology: H =ULL65, 65 nm

Data Width: 9 = x 8-bits

Density: 05 = 8-Mbit

Family code: 1 = Fast asynchronous SRAM family

Technology code: C= CMOS

Marketing code: 7= SRAM

Company ID: CY =Infineon
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Package diagram

15 Package diagram

2 1 PIN 1 LD.

=
]
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! / 10262 0.404)
T O T | 10058 (0.396)
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Figure 9 44-pin TSOP 11 (18.4 x 10.2 x 1.194 mm) Z54-11 package outline, 51-85087
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Acronyms
16 Acronyms
Table 12 Acronyms
Acronym Description

CE chip enable

CMOS complementary metal oxide semiconductor

I/0 input/output

OE output enable

SRAM static random access memory

TSOP thin small outline package

TTL transistor-transistor logic

VFBGA very fine-pitch ball grid array

WE write enable
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Document conventions

17 Document conventions

17.1 Units of measure
Table 13 Unit of measure

Symbol Unit of measure

°C degree celsius

MHz megahertz

1A microampere

us microsecond

mA milliampere

mm millimeter

ns nanosecond

Q ohm

% percent

pF picofarad

v volt

W watt

Preliminary datasheet 23 of 25 002-34169 Rev. **

2021-11-02



-
8-Mbit (1M words x 8 bit) static RAM with error-correcting code (ECC) < in f| neon

Revision history
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Document —
version Date of release Description of changes
o 2021-11-02 |[Initial release
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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and standards
concerning customer’s products and any use of the
product of Infineon Technologies in customer’s
applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology,
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof can
reasonably be expected to result in personal injury.
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