40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Features
¢ 20ns Read, 10ns Write maximum access times available
¢ Functionally compatible with traditional 1M, 2M or 4M x 39 SRAM devices
e CMOS compatible input and output levels, three-state bidirectional data bus
- I/O Voltages 2.3V to 3.6V, 1.7V to 2.0V core
¢ Available densities:
- UT8R1M39: 40, 894, 464 bits
- UT8R2M39: 81, 788, 928 bits
- UT8R4M39: 163, 577, 856 bits
¢ QOperational environment:
- Total-dose: 100 krad(Si)
- SEL Immune: <110 MeV-cm?/mg
- SEU error rate = 7.3x107 errors/bit-day assuming geosynchronous orbit, Adam'’s 90% worst environment.
¢ Packaging options:
- 132-lead side-brazed dual cavity ceramic quad flatpack
¢ Standard Microelectronics Drawing:
- UT8R1M39: 5962-10205
- QML Q, Q+ and V compliant
- UT8R2M39: 5962-10206
- QML Q, Q+, and V compliant
- UT8R4M39: 5962-10207
- QML Q and Q+ compliant part
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Introduction

The UT8R1M39, UT8R2M39, and UT8R4M39 are high performance CMOS static RAM multichip modules (MCMs)
organized as two, four or eight individual 524,288 words x 39 bits dice respectively. Easy memory expansion is
provided by active LOW chip enables (En), an active LOW output enable (G), and three-state drivers. This device
has a power-down feature that reduces power consumption by more than 90% when deselected.

Writing to the device is accomplished by driving one of the chip enable (En) inputs LOW and the write enable (W)
input LOW. Data on the 39 I/O pins (DQO through DQ38) is then written into the location specified on the address
pins (A0 through A18). Reading from the device is accomplished by driving one of the chip enables (En) and

output enable (G) LOW while driving write enable (W) HIGH. Under these conditions, the contents of the memory

location specified by the address pins will appear on the 1/O pins. Note: Only one En pin may be active at any
time.

The 39 input/output pins (DQO through DQ38) are placed in a high impedance state when the device is deselected
(En HIGH), the outputs are disabled (G HIGH), or during a write operation (En LOW, W LOW).
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39
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Figure 1. Block Diagram
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39
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Notes:

Figure 2. Pin Diagram

1) NC=Pins are not connected on die.
2) (NC) = Depending on product version, the pin may be either an enable signal as named or NC.
3) Each TOP and BOT signal for DQ38 through DQ32 must be externally connected by user.
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Table 1. Pin Description
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Pin Type Description
A(18:0) I Address Input
DQ(38:0) BI Data Input/Output
En#* I Enable (Active Low)
W# I Write Enable (Active Low)
G# I Output Enable (Active Low)
VDD1 P Power (1.8V nominal)
VDD2 P Power (3.3V nominal)
VSS P Ground

Note:
*n represents any number of individual MCM (multichip module) die enables. May be 1-8 depending on device option.
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Table 2. Device Option: Signal and Pin Description
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Package UT8R1M39 UT8R2M39 UT8R4M39 Device Pin
Pin Number Signal Name Signal Name Signal Name Description

1 TOP_DQ38 TOP_DQ38 TOP_DQ38 Data I/O !
2 BOT_DQ38 BOT_DQ38 BOT_DQ38 Data I/O !
3 DQO DQO DQO Data I/O
4 DQ1 DQ1 DQ1 Data I/O
5 DQ2 DQ2 DQ2 Data I/O
6 DQ3 DQ3 DQ3 Data I/O
7 VvDD2 VvDD2 VDD2 PWR
8 VSS VSS VSS PWR
9 DQ4 DQ4 DQ4 Data I/O
10 DQ5 DQ5 DQ5 Data I/O
11 DQ6 DQ6 DQ6 Data I/O
12 DQ7 DQ7 DQ7 Data I/O

# 13 VvDD1 VDD1 VvDD1 PWR

; 14 VSS VSS VSS PWR

(Z) 15 NC NC NC NC

O 16 VvDD2 VvDD2 VDD2 PWR

L4, 17 NC NC NC NC

';o 18 VvDD2 VDD2 VDD2 PWR
19 NC NC NC NC
20 VSS VSS VSS PWR
21 VDD1 VvDD1 VDD1 PWR
22 DQ8 DQ8 DQ8 Data I/O
23 DQ9 DQ9 DQ9 Data I/O
24 DQ10 DQ10 DQ10 Data I/O
25 DQ11 DQ11 DQ11 Data I/O
26 VSS VSS VSS PWR
27 VvDD2 VvDD2 VDD2 PWR
28 DQ12 DQ12 DQ12 Data I/O
29 DQ13 DQ13 DQ13 Data I/O
30 DQ14 DQ14 DQ14 Data I/O
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Table 2. Device Option: Signal and Pin Description(Cont'd)
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Package UT8R1M39 UT8R2M39 UT8R4M39 Device Pin
Pin Number Signal Name Signal Name Signal Name Description
31 DQ15 DQ15 DQ15 Data I/O
32 TOP_DQ32 TOP_DQ32 TOP_DQ32 Data I/O !
33 TOP_DQ33 TOP_DQ33 TOP_DQ33 Data I/O !
34 TOP_DQ34 TOP_DQ34 TOP_DQ34 Data I/O !
35 Al1 Al1 All ADDRESS INPUT
36 A12 A12 A12 ADDRESS INPUT
37 A13 A13 A13 ADDRESS INPUT
38 VSS VSS VSS PWR
39 NC NC NC NC
40 NC NC NC NC
41 NC NC NC NC
42 VvDD2 VvDD2 VDD2 PWR
# 43 NC NC Nc NC
; 44 vDD1 VvDD1 VDD1 PWR
:_I:) 45 NC NC E7# CONTROL INPUT 2
O 46 NC NC E5# CONTROL INPUT 2
E 47 NC E3# E3# CONTROL INPUT 2
';o 48 E1# E1# E1# CONTROL INPUT
49 VDD1 VvDD1 VDD1 PWR
50 G# G# G# CONTROL INPUT
51 VSS VSS VSS PWR
52 E2+# E2+# E2# CONTROL INPUT
53 NC E4+# E4# CONTROL INPUT 2
54 NC NC E6# CONTROL INPUT 2
55 NC NC E8# CONTROL INPUT 2
56 VDD1 VvDD1 VDD1 PWR
57 VvDD2 VvDD2 VDD2 PWR
58 VSS VSS VSS PWR
59 VSS VSS VSS PWR
60 NC NC NC NC
CHEE?Z@%&%& 4350 Centennial Blvd. | Colorado Springs CO 80907 USA | 1-800-645-8862 | cobhamaes.com




40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Table 2. Device Option: Signal and Pin Description(Cont'd)
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Package UT8R1M39 UT8R2M39 UT8R4M39 Device Pin
Pin Number Signal Name Signal Name Signal Name Description
61 NC NC NC NC
62 VSS VSS VSS PWR
63 Al4 Al4 Al4 ADDRESS INPUT
64 A15 Al15 A15 ADDRESS INPUT
65 A16 A16 Al6 ADDRESS INPUT
66 BOT_DQ34 BOT_DQ34 BOT_DQ34 Data I/O !
67 BOT_DQ33 BOT_DQ33 BOT_DQ33 Data I/O !
68 BOT_DQ32 BOT_DQ32 BOT_DQ32 Data I/O !
69 DQ31 DQ31 DQ31 Data I/O
70 DQ30 DQ30 DQ30 Data I/O
71 DQ29 DQ29 DQ29 Data I/O
72 DQ28 DQ28 DQ28 Data I/O
# 73 VDD2 VDD2 VDD2 PWR !
; 74 VSS VSS VSS PWR
I(Z) 75 DQ27 DQ27 DQ27 Data I/O
v 76 DQ26 DQ26 DQ26 Data I/O
L4, 77 DQ25 DQ25 DQ25 Data 1/0
; 78 DQ24 DQ24 DQ24 Data I/O
79 VDD1 VDD1 VDD1 PWR
80 VSS VSS VSS PWR
81 NC NC NC NC
82 VDD2 VDD2 VDD2 PWR
83 NC NC NC NC
84 VDD2 VDD2 VDD2 PWR
85 NC NC NC NC
86 VSS VSS VSS PWR
87 VDD1 VDD1 VDD1 PWR
88 DQ23 DQ23 DQ23 Data I/O
89 DQ22 DQ22 DQ22 Data I/O
90 DQ21 DQ21 DQ21 Data I/O
CHEE?Z@%&%& 4350 Centennial Blvd. | Colorado Springs CO 80907 USA | 1-800-645-8862 | cobhamaes.com




40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Table 2. Device Option: Signal and Pin Description(Cont'd)
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Package UT8R1M39 UT8R2M39 UT8R4M39 Device Pin
Pin Number Signal Name Signal Name Signal Name Description

91 DQ20 DQ20 DQ20 Data I/O

92 VSS VSS VSS PWR

93 VDD2 VDD2 VDD2 PWR

94 DQ19 DQ19 DQ19 Data I/O

95 DQ18 DQ18 DQ18 Data I/O

9% DQ17 DQ17 DQ17 Data I/O

97 DQ16 DQ16 DQ16 Data I/O

98 BOT_DQ35 BOT_DQ35 BOT_DQ35 Data I/O !

99 TOP_DQ35 TOP_DQ35 TOP_DQ35 Data I/O !

100 BOT_DQ36 BOT_DQ36 BOT_DQ36 Data I/O !

101 TOP_DQ36 TOP_DQ36 TOP_DQ36 Data I/O !

102 A10 A10 Al10 ADDRESS INPUT
# 103 A9 A9 A9 ADDRESS INPUT
; 104 A8 A8 A8 ADDRESS INPUT
:_I:) 105 A7 A7 A7 ADDRESS INPUT
O 106 VDD1 VDD1 VDD1 PWR
b4 107 VSS VSS VSS PWR
; 108 A6 A6 A6 ADDRESS INPUT

109 W# W# Wi CONTROL INPUT

110 A18 A18 Al18 ADDRESS INPUT

111 NC NC NC NC

112 VDD1 VDD1 VDD1 PWR

113 NC NC NC NC

114 NC NC NC NC

115 VDD1 VDD1 VDD1 PWR

116 NC NC NC NC

117 VSS VSS VSS PWR

118 NC NC NC NC

119 NC NC NC NC

120 VDD1 VDD1 VDD1 PWR
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Table 2. Device Option: Signal and Pin Description(Cont'd)

Package UT8R1M39 UT8R2M39 UT8R4M39 Device Pin

Pin Number Signal Name Signal Name Signal Name Description
121 NC NC NC NC
122 Al7 A17 Al7 ADDRESS INPUT
123 A5 A5 A5 ADDRESS INPUT
124 A4 A4 A4 ADDRESS INPUT
125 VSS VSS VSS PWR
126 vDD1 VvDD1 VvDD1 PWR
127 A3 A3 A3 ADDRESS INPUT
128 A2 A2 A2 ADDRESS INPUT
129 Al Al Al ADDRESS INPUT
130 A0 A0 A0 ADDRESS INPUT
131 TOP_DQ37 TOP_DQ37 TOP_DQ37 Data I/O !
132 BOT_DQ37 BOT_DQ37 BOT_DQ37 Data I/O !

Notes:

NC pins are not connected on the die.
1) Each TOP and BOT signal pin for DQ38 through DQ32 must be externally connected together by user.
2) Control input when declared as En#, otherwise pin is NC.

Device Operation

The SRAMs have control inputs called Chip Enable (En), Write Enable (W), and Output Enable (G); 19 address
inputs, A(18:0); and 39 bidirectional data lines, DQ(38:0). The En (chips enable) controls selection between active
and standby modes. Asserting En enables the device, causes Inp to rise to its active value, and decodes the 19
address inputs. Only one chip enable may be active at anytime. W controls read and write operations. During a
read cycle, G must be asserted to enable the outputs.

Table 2. SRAM Device Control Operation Truth Table

X X H DQ(38:0) 3-State Standby

L H L DQ(38:0) Data Out Word Read

H H L DQ(38:0) All 3-State Word Read?

X L L DQ(38:0) Data In Word Write
Notes:

1) X" is defined as a “don‘t care” condition.
2) Device active; outputs disabled.
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Read Cycle

A combination of W greater than Vs (min) with a single En and G less than Vi (max) defines a read cycle. Read
access time is measured from the latter of device enable, output enable, or valid address to valid data output. Read
cycles initiate with the assertion of any chip(s) enable or any address input change while any or all chip enables are
asserted.

134HSV1vd

SRAM Read Cycle 1, the Address Access in Figure 3a, is initiated by a change in address inputs after a single En is
asserted, G is asserted, W is deasserted and are all stable. Valid data appears on data outputs DQ(38:0) after the
specified tavqv is satisfied. Outputs remain active throughout the entire cycle. As long as device enable and output
enable are active, the minimum time between valid address changes is specified by the read cycle time (tavavi).
Changing addresses, prior to satisfying tavav minimum, results in an invalid operation. Invalid read cycles will require
reinitialization.

SRAM Read Cycle 2, the Chip Enable-controlled Access in Figure 3b, is initiated by a single En going active while G

remains asserted, W remains deasserted, and the addresses remain stable for the entire cycle. After the specified
terqv is satisfied, the 39-bit word addressed by A(18:0) is accessed and appears at the data outputs DQ(38:0).

SRAM Read Cycle 3, the Output Enable-controlled Access in Figure 3c, is initiated by G going active while a single En

is asserted, W is deasserted, and the addresses are stable. Read access time is teLov unless tavov or terqv (reference
Figure 3b) have not been satisfied.

Write Cycle

A combination of W and a single En less than Vi(max) defines a write cycle. The state of G is a “don’t care” for a
write cycle. The outputs are placed in the high-impedance state when either G is greater than Vis(min), or when
W is less than Vi(max).
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Write Cycle 1, the Write Enable-controlled Access in Figure 4a, is defined by a write terminated by W going high,
with a single En still active. The write pulse width is defined by tw.wi when the write is initiated by W and by terwn
when the write is initiated by En. To avoid bus contention twioz must be satisfied before data is applied to the 39
bidirectional pins DQ(38:0) unless the outputs have been previously placed in high impedance state by deasserting

G.

Write Cycle 2, the Chip Enable-controlled Access in Figure 4b, is defined by a write terminated by a single En. The
write pulse width is defined by twier when the write is initiated by W, and by terer when the write is initiated by En
going active. For the W initiated write, unless the outputs have been previously placed in the high-impedance

state by G, the user must wait twiqz before applying data to the 39 bidirectional pins DQ(38:0) to avoid bus
contention.

Table 3. Operational Environment !

Total Dose 100k radsSi)
Heavy Ion Error Rate? 7.3x107 Errors/Bit-Day
Notes:

1) The SRAM is immune to latchup to particles <110MeV-cm?/mg.
2) 90% worst case particle environment, Geosynchronous orbit, 100 mils of Aluminum.
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Supply Sequencing

No supply voltage sequencing is required between Vop: and Vopa.

Power-Up Requirements

During power-up of the SRAM devices, the power supply voltages will traverse through voltage ranges where the
device is not guaranteed to operate before reaching final levels. Since some circuits on the device may operate at
lower voltage levels than others, the device may power-up in an unknown state. To eliminate this with most power-
up situations, the device employs an on-chip power-on-reset (POR) circuit. The POR, however, requires time to
complete the operation. Therefore, it is recommended that all device activity be delayed by a minimum of 100ms,
after both Vbp:1 and Vobo2 supplies have reached their respective minimum operating voltages.

External Connection Requirements

Bidirectional data lines DQ38-DQ32 have both a TOP and BOT pinout. TOP and BOT for each data line must be
externally connected together by user.

Absolute Maximum Ratings?
(Referenced to Vss)

Symbol Parameter Limits
Vop1 DC supply voltage (Core) -0.3t0 2.4V
Vbp2 DC supply voltage (1/0) -0.3 to 4.5V
Vio Voltage on any pin -0.3 to 4.5V
Tste Storage temperature -65 to +150°C
Pp?

) R 3.3w
UT8R1M39 Maximum package power dissipation W
UT8R2M39 permitted @ Tc = +105°C
UT8R4M39 1.3W
T, Maximum junction temperature +150°C
Oyc3
6°C/W
UTBR1M39 Thermal resistance, junction-to-case? 10°C/W
UT8R2M39 150C/W
UT8R4M39
I DC input current +10 mA
Notes:

1) Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress rating
only, and functional operation of the device at these or any other condition beyond limits indicated in the operational
sections of this specification is not recommended. Exposure to absolute maximum rating conditions for extended periods
may affect device reliability and performance.

Pp=(125°C-105°C)

2) Per MIL-STD-883, Method 1012, Section 3.4.1, o
gl

3) Oic varies with density due to stacked die configuration.

PIONEERING
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Recommended Operating Conditions

Symbol \ Parameter Limits
Vop1 DC supply voltage (Core) 1.7 to 2.0V
Vo2 DC supply voltage (I/0) 2.3 to 3.6V
Tc Case temperature range -55°C to +105°C
ViN DC input voltage 0V to Voo
CHEE?Z@%&%& 4350 Centennial Blvd. | Colorado Springs CO 80907 USA | 1-800-645-8862 | cobhamaes.com
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

DC Electrical Characteristics (Pre and Post-Radiation) *
(Voot = 1.7V to 2.0V, Vop2 = 2.3V to 3.6V; unless otherwise noted, Tc is per the temperature range ordered)

Symbol Parameter Condition MIN MAX | Unit
V High-level input voltage VDD1 = 2.0V, VDD2 = 3.6V 2.2 v
IHL 9 P g VDD1 = 1.7V, VDD2 = 3.0V '
V Low-level input voltage VDD1 = 2.0V, VDD2 = 3.6V 0.8 v
i P 9 VDD1 = 1.7V, VDD2 = 3.0V '
Vinz High-level input voltage VDD1 = 2.0V, VDD2 = 2.7V 1.6
Vi Low-level input voltage VDD1 = 1.7V, VDD2 = 2.3V 0.7
Vo1 Low-level output voltage IoL = 8mA, 3.0V<Vpp, < 3.6V 0.4
Vor2 Low-level output voltage IoL = 6MA, 2.3V<Vpp, < 2.7V 0.2*Vpp2
High-level output
Vo 9 P Ion = -4mA, 3.0V<Vpp; < 3.6V 0.8*Vpp2 v
voltage
High-level output
Vorz g P IoL = -2mA, 2.3V<Vpp; £ 2.7V 0.8*Vpp2
voltage
Iin Input leakage current Vin = Vbpz and Vss -2 2 HA
Three-state output Vo = Vpp2 and Vss
Toz — -2 2 HA
leakage current Vpbp2 = Vppz2 (max), G = Vppz (Max)
~Ci i = = V
Ig 23 Short-circuit output Vop2 = Vo2 (Max), Vo = Vop2 -100 +100 mA
current Vop2 = Vop2 (max), Vo = Vss
Inputs: Vi = Vss + | Vpp1= 2.0V 14 mA
Vop1 Supply current 0.2v,
Iop1(OP1) > | read operation Vi = Vppz -0.2V, Ve = 1.0V 0 A
@ IMHz Tour = 0 o= 1.9 m
Vbp2 = Vbp2 (Max)
Voo = 2.0V 230 mA
VI Vpp1 = 1.9V
Inputs: Vi = Vss UT8R4M39 215 mA
Vop1 Supply current + 0.2V,
Iop1(OP,) >® | read operation Vi = Vop2 -0.2V, | Voo1 = 2.0V
@ fmax TIour=0 Vop1 = 1.9V 225 mA
Vop2 = Vop2 (Max) | UTSR1M39 210 mA
UT8R2M39
Vop2 Supply current Inputs : Vi = Vss + 0.2V,
Iop2(OP1) > | read operation Vi = Vop2 -0.2V, Iour = 0 2 mA
@ 1MHz Vop1 = Vb1 (Max), Vo2 = Vpp2 (mMax)
Topa(OPy) 56 Vop2 Supply current Inputs : Vi = Vss +0.2V,
ppAART2 read operation Vi = Vopz -0.2V, Iour = 0 5 mA
@ fmax Vbb1 = Vop1 (mMax), Vo2 = Vopz (mMax)
‘ HEEZI’%%%%IB’G 4350 Centennial Blvd. | Colorado Springs CO 80907 USA | 1-800-645-8862 | cobhamaes.com
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Symbol Parameter Condition MIN MAX Unit
CMOS inputs, Iour =0 -55°C and
_ o 15 mA
Top1(SB) 47 Supply current standby En = Vpp2 -0.2 25°C
oot @ OHz (per die) Vop1 = Vop1 (Max),
105°C 35 mA
Vbp2 = Vbp2 (Max)
CMOS inputs, Iout = 0
Supply current standby En = Vpp -0.2
Iop2(SB) 7 . 3 mA
oo2(SB) @ OHz (per die) Vop1 = Vop1 (Max),
Vbp2 = Vbp2 (Max)
CMOS inputs , Iour =0 -55°C and
_ o 15 mA
Top1(SB) 467 Supply current standby En = Vpp2 - 0.2 25°C
DD1 el .
A(16:0) @ fmax (per die) Vop1 = Vop1 (Max),
105°C 35 mA
Vbp2 = Vbp2 (Max)
CMOS inputs, Ioutr=0
Supply current standby BR = Vors - 0.2
Iop2(SB) 67 | A(16:0) @ fmax v __ 2;’2 ' 3 mA
(per die) pp1 = Vpp1 (max),
Vbp2 = Vbp2 (Max)
Capacitance
- UT8R1M39 UT8R2M39 UT8R4M39 .
Symbol Parameter Condition (V])113
MIN MAX MIN MAX MIN MAX
C?! Input capacitance | f = 1MHz @ OV 18 29 50 pF
Gt | IMbutcapacitance | . _ 4y @ ov 10 10 10 pF
Device Enables
Co! Bidirectional I/O _
DQ(31:0) | capacitance f=1MHz @OV 15 27 >0 PF
Co'!
TOP and Bidirectional I/O _
BOT capacitance f=1MHz @OV 10 20 32 PF
DQ(38:32)
Notes:

* For devices procured with a total ionizing dose tolerance guarantee, the post-irradiation performance is guaranteed at 25°C per MIL
STD-883 Method 1019, Condition A up to the maximum TID level procured.

1) Measured only for initial qualification and after process or design changes that could affect this parameter.

2) Supplied as a design limit but not guaranteed nor tested.

3) Not more than one output may be shorted at a time for maximum duration of one second.

4) Post radiation limits are the 105°C temperature limit when specified.

5) Operating current limit does not include standby current.

6) fmax =50MHz

7) Vi = Vpp2 (max), Vi = OV.
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

AC Characteristics Read Cycle (Pre and Post-Radiation) *
(Vob1 = 1.7V to 2.0V, Vb2 = 2.3V to 3.6V; Unless otherwise noted, Tc is per the temperature range ordered.)

UT8R1M39 UT8R2M39 UT8R4M39

Symbol Parameter Unit Figure
MIN MAX MIN MAX MIN MAX
tavavi* | Read cycle time 20 22 25 ns 3a
Address valid to address
3
Lavsi valid skew line 4 4 4 ns 3a
Address to data valid
tavov from address change 20 22 2> ns 3c
taxpd | Output hold time 3 3 3 ns 3a
ten? G-controlled output 5 ) 2 ns 3¢
Q enable time
G-controlled output
8 8 10 ns 3c
toiav data valid
b2 G-controlled output 5 6 ) 6 1 8 ns 3¢
oz three-state time
Address setup time for read
3 - - -
Laver2 (E-controlled) 4 4 4 ns 3b
E-controlled output
2
terox enable time > > > ns 3
terqv | E-controlled access time 20 22 25 ns 3b
E-controlled output
2
ez | three-state time? 2 ¢ 2 ¢ 2 ¢ ns 3
Notes:

* For devices procured with a total ionizing dose tolerance guarantee, the post-irradiation performance is guaranteed at 25°C per MIL-
STD-883 Method 1019, Condition A up to the maximum TID level procured

1) Guaranteed by characterization, but not tested.

2) Three-state is defined as a change from steady-state output voltage.

3) Guaranteed by design.

4) Address changes prior to satisfying tavav minimum is an invalid operation.

tavsk  — et tavavi )
M 1
A(18:0) N K

1
1
1
1
1
|
|}

d 1 th
- 1 ': AVQV

taxax

Figure 3a. SRAM Read Cycle 1: Address Access

Assumptions:
1) Eand G < Vo (max) and W = Vi (min)
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

taver2 — i

?

A(18:0)
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X Y
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X
X

En i

N

' ¢ » tetav 1 teFqz '
[ | [ ]

}

--Y.

: t ,
DQ(38:0) EIX_ LXK DATAVALID

Figure 3b. SRAM Read Cycle 2: Chip Enable-Controlled Access

Assumptions:
1) G < Vo (max) and W = Vi (min)

E +—tavav —>
E A(18:0) x : N
m . [] 1 "
m ry 1 1
o G AN 4
1 | ]
< : ! —» tgHaz
=t t ! ] : . :
0 GLQX :4—’, . .
DQ(38:0) : DaTA vALID !
—p
. teLav .

Figure 3c. SRAM Read Cycle 3: Output Enable Access

Assumptions:
1) E < Vi (max) and W = Vi (min)

PIONEERING

‘ HEEL.‘L%‘;%%‘}CS 4350 Centennial Blvd. | Colorado Springs CO 80907 USA | 1-800-645-8862 | cobhamaes.com




40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

AC Characteristics Write Cycle (Pre and Post-Radiation) *
(Vob1 = 1.7V to 2.0V, Vb2 = 2.3V to 3.6V; Unless otherwise noted, Tc is per the temperature range ordered.)

134HSV1vd

~ UTSRIM39  UTSR2M39 UTS8R4M39 |
Symbol Parameter Unit Figure
~ MIN MAX | MIN MAX MIN MAX
tavav2! | Write cycle time 10 10 10 ns 4a/4b
terwy | DCVice enable to 10 10 10 ns 4a
end of write
Address setup time for
t — 0 0 0 ns 4b
AVET write (En- controlled)
N Address setup time for 0 0 0 ns 4a
AL Write (W - controlled)
twown® | Write pulse width 8 8 8 ns 4a
Address hold time for
t — 0 0 0 ns 4a
WA write (W - controlled)
Address hold time for device
t — 0 0 0 ns 4b
# ErAX enable (En- controlled)
E twoz? | W - controlled three-state time 7 7 9 ns 4a/4b
I(_l") trod W - cont.rolled output 0 0 0 ns 4a
(w) enable time
Ul Device enable pulse
~ t — 10 10 10 ns 4b
I;o ETEr width (En - controlled)
tovwH Data setup time 5 5 6 ns 4a
twHbx Data hold time 0 0 0 ns 4a
— Device gnable controlled write 8 8 8 ns b
pulse width
tover Data setup time 5 5 6 ns 4a/4b
terpx Data hold time 0 0 0 ns 4b
tavwH Address valid to end of write 10 10 10 ns 4a
twaw ! | Write disable time 2 2 3 ns 4a
Notes:

* For devices procured with a total ionizing dose tolerance guarantee, the post-irradiation performance is guaranteed at 25°C per MIL-
STD-883 Method 1019, Condition A up to the maximum TID level procured.

1) Tested with G high.

2) Three-state is defined as a change from steady-state output voltage.

PIONEERING
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39
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A(18:0) . i
l: t =I
. AVAV2 . .
_ 1 . 1
En [ ! N /:/
e : b tavwn
1 : : !
' : terwh, twier ! .
': t d ! »nt
. i T P twHwi
1 1 1 1
' . ' ' '
: 1 [ 1 :
J— 2 1 u 1 1
w > NN e ! ~—
.‘ ‘ ;.: ;l 1 ]
tAVWL : tWLWH : twHAX ' ]
AB:0) SOOI : XK
1 1
n J 1
tWLQZ <+—> : tW|“|QX '
D(38:0) & APPLIED DATA & >
—r«—>

n
tovwH, tover  twhHbx

Figure 4a. SRAM Write Cycle 1: W - Controlled Access

Assumptions:
1) G < Vo (max). (If G = Vi (min) then Q(31:0) three-state for the entire cycle.)
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39
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:4 P: tavav2
A(18:0) K K
1 1
< P «—p
1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 ' 1 :
: - - -
¢ ' ' teTer " .
AVET 14 >ie e p! teFaX
1 1 1 .
1
& - ~. e
1 ' 1
] 1 1
1 1
- : :
- ' '
m 1 1
> ' '
U) 1 1
m 1 1
v _ — ! twLer o
| | ! ]
';o D(38:0) E : :; APPLIED DATA ! EK
" . tover  rleror
Q(38:0) et -
[} 1

Figure 4b. SRAM Write Cycle 2: Enable - Controlled Access

Assumptions & Notes:
1) G < Vi (max). (If G = Vi (min) then Q(31:0) three-state for the entire cycle.)
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Data Retention Characteristics (Pre and Post-Radiation) *
(Vbp2 = 2.3 t0 3.6V, 1 second DR pulse)

>
_l
>
n
X IY
m
M
_.I

Symbol Parameter TEMP Minimum Maximum \ Unit
Vor Voo for data retention - 1.0 - v
-55°C -- 3 mA
Ipor ? Data retention current (per die) 25°C -- 3 mA
105°C -- 23.5 mA
terr2 | Chip deselect to data retention time - 0 - ns
t
ts2 | Operation recovery time - AVAVL - ns
tavava
Notes:

* Post-radiation performance guaranteed at 25°C per MIL-STD-883 Method 1019.
1) En as shown all other inputs = Vpp2 or Vss.
2) Guaranteed by design neither tested nor characterized.

e

m

-

m

> !DATA RETENTION MODE

2 17V Yo7V

) N d

ul VDD1 \ VDR >1.0V /

B : ' '

2] i —>
terr 'R

E Vin>0.7Vpp, CMOS ( *
"

Vin <0.3Vpp, CMOS

Figure 5. Low Vpbp Data Retention Waveform
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

O
=
_I VDD VDD
& T T
L 2 o
I'T'I DU>—(> Zo = 500hm ) S Test
/ J_ Point
H J % RTERM
I 1000hm

sl Vob2 v/ 90%

~ 1

u ]

> '

n 1

m 1

O Vss ' 10%

Ul 1 ! 1

~ [ P . E |

= 1 " 1

(o] 1 1 1 1
[ ] | ]
<2ns CMOS Input Pulses <2ns

Figure 6. AC Test Loads and Input Waveforms

Notes:
1) Measurement of data output occurs at the low to high or high to low transition mid-point (i.e., CMOS input = Vbp2/2
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Packaging
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= ALT PIN 1
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Figure 7. 132-Lead Side-Brazed Dual Cavity Ceramic Quad Flatpack

Notes:
1) Package Material: Opaque 90% minimum alumina ceramic.
2) All exposed metal areas must be gold plated 2.5um to 5.7um thick over electroplated nickel Undercoating 2.5um to 8.9um
thick Per MIL-PRF-38535.
3) The seal ring is electrically connected to VSS.
4) Dogleg geometries optional within dimensions shown.
5) Tiebar may have excize slots of various configurations and are vendor option.
6) Circled letters are for CAES use only.
7) Package mark will include a dot to indicate the pin 1 corner within the area shown.
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Ordering Information

40Mbit (1Mx39) SRAM MCM
80Mbit (2Mx39) SRAM MCM
160Mbit (4Mx39) SRAM MCM

134HSV1vd

UT ks ok % * k% %

-|_—Lead Finish: (Note 1)

() = Gold

Screening: (Notes 2, 3)

(F) = HiRel Flow (Temperature Range: -55°C to +105°C)
(P) = Prototype Flow (Temperature Range: 25°C only)
Package Type:

(X) = 132-lead ceramic quad flatpack, side-brazed, dual cavit y

Access Time: (Note 4)

(21) = 20ns read / 10ns write access times, 40Mbit device type
(22) = 22nsread/ 10ns writeaccess times, 80Mbit device type
(25) = 25nsread/ 10ns write access times, 160Mbit device type

Device Type:

(8R1M39) = 40Mbit (1Mx39) SRAM MCM
(8R2M39) = 80Mbit (2Mx 39) SRAM MCM
(8R4M39) = 160Mbit (4Mx39) SRAM MCM
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~
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Notes:
1) Lead finish is "C" (Gold) only.
2) Prototype Flow per CAES Manufacturing Flows Document. Devices are tested at 25°C only. Lead finish is GOLD "C" only.
Radiation is neither tested nor guaranteed.
3) HiRel flow per CAES Manufacturing Flows Document. Radiation is neither tested nor guaranteed.
4) Device option (21) is applicable to 40Mbit device type only. Option (22) is applicable to 80Mbit device type only. Option (25)
applicable to 160Mbit device type only.
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UTSR1M39, UT8R2M39, UTS8R4M39

40Mbit (1Mx39) SRAM MCM: SMD
80Mbit (2Mx39) SRAM MCM: SMD
160Mbit (4Mx39) SRAM MCM: SMD

5062 * kwkdkkwk k% % % %

-I__ Lead Finish: (Note 1)
(C©) = Gold

Case Outline:
(X) = 132-lead ceramic quad flatpack, side brazed, dual cavity

Class Designator:
(Q) = QML Class Q
(V) = QML Class V (10205 and 10206 device options only)

Device Type: (Note 2)
(01) = Temperature Range (-55°C to +105°C)
(02) = Assembled to Aeroflex Q+ Flow (Temperature Range -55°C to +105°C)

Drawing Number:

(10205) = 40Mbit (1Mx39) SRAM MCM
(10206) = 80Mbit (2Mx39) SRAM MCM
(10207) = 160Mbit (4Mx39)SRAM MCM

Total Dose: (Note 3)
(R) =100 krad(Si)

Federal Stock Class Designator: No options

Notes:
1) Lead finish is “C" (Gold) only.
2) CAES Q+ assembly flow, as defined in section 4.2.2.d of the SMD, provides QML-Q product through the SMD that is
manufactured with CAES standard QML-V flow and has completed QML-V qualification per MIL-PRF-38535.
3) TID tolerance guarantee of 1E5 is tested in accordance with MIL-STD-883 Test Method 1019 (condition A and section
3.11.2) resulting in an effective dose rate of 1 rad(Si)/sec.
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40, 80, 160 Megabit SRAM MCM

UT8R1M39, UT8R2M39, UT8R4M39

Data Sheet Revision History

134HSV1vd

Revision Date \ Description of Change Author
6/15 Added new datasheet format All Leslie
12/15 Afjdeq new Table 1, edited notes on Figures 4a and 4b, updated export 3,17.18, 23 | Leslie
disclaimer
Edited Read Cycle text, Added parameters to DC and AC 9 12 14
5/18 Characteristic tables, Edited Absolute Maximum Limits, Replaced ’15 ’26 ! Nelson
package drawing to correct lid height !
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40, 80, 160 Megabit SRAM MCM

UTS8R1M39, UT8R2M39, UTS8R4M39

Advanced Datasheet CAES reserves the right to make changes to any products and services
described herein at any time without notice. The product is still in the
development stage and the datasheet is subject to change.
Specifications can be TBD and the part package and pinout are not final.

Datasheet Definitions

134HSV1Vvd

Preliminary Datasheet CAES reserves the right to make changes to any products and services
described herein at any time without notice. The product is in the
characterization stage and prototypes are available.

Datasheet Product is in production and any changes to the product and services
described herein will follow a formal customer notification process for form,
fit or function changes.
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The following United States (U.S.) Department of Commerce statement shall be applicable if these commaodities,
technology, or software are exported from the U.S.: These commodities, technology, or software were exported
from the United States in accordance with the Export Administration Regulations. Diversion contrary to U.S. law is
prohibited.

Cobham Colorado Springs Inc. d/b/a Cobham Advanced Electronic Solutions (CAES) reserves the right to make changes to any products and
services described herein at any time without notice. Consult an authorized sales representative to verify that the information in this data sheet
is current before using this product. The company does not assume any responsibility or liability arising out of the application or use of any
product or service described herein, except as expressly agreed to in writing; nor does the purchase, lease, or use of a product or service
convey a license under any patent rights, copyrights, trademark rights, or any other of the intellectual rights of the company or of third parties.
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