Am2965/Am2966

Am2965/Am2966

Octal Dynamic Memory Drivers with Three-State Outputs

DISTINCTIVE CHARACTERISTICS

¢ Controlled rise and fall characteristics
Internal resistors provide symmetricat drive to HIGH
and LOW states, eliminating need for external series
resistor.

® Output swings designed to drive 16K and 64K
RAMs
VoH guaranteed at Vgc -1.15V. Undershoot going
LOW guaranteed at less than 0.5V.

® Large capacitive drive capability
35mA min source or sink current at 2.0V. Propaga-
tion delays specified for 50pF and 500pF loads.

¢ Pin-compatible with 'S240 and 'S244
Non-inverting Am2966 replaces 745244; inverting
Am2965 replaces 745240, Faster than 'S240/244
under equivalent load.

® No-glitch outputs
Outputs forced into OFF state during power up and
down. No glitch coming out of three-state.

GENERAL DESCRIPTION

The Am2965 and Am2966 are designed and specified to
drive the capacitive input characteristics of the address and
control lines of MOS dynamic RAMs. The unique design of
the lower output driver includes a collector resistor to
control undershoot on the HIGH-to-LOW transition. The
upper output driver pulls up to Vo - 1.15V to be compati-
ble with MOS memory and is designed to have a rise time
symmetrical with the lower output's controlled fall time. This
allows optimization of Dynamic RAM performance.

The Am2965 and Am2066 are pin-compatible with the
popular 'S240 and 'S244 with identical 3-state output
enable controls. The Am2965 has inverting drivers and the
Am2966 has non-inverting drivers.

The inclusion of an internal resistor in the lower output
driver eliminates the requirement for an external series
resistor, therefore reducing package count and the board
area required. The internal resistor controls the output fall
and undershoot without slowing the output rise.

These devices are designed for use with the Am2964
Dynamic Memory Controller where large dynamic memo-
ries with highly capacitive input lines require additional
butfering. Driving eight address lines or four RAS and four
TAS lines with drivers on the same silicon chip also
provides a significant performance advantage by minimiz-
ing skew between drivers. Each device has specified skew
between drivers to improve the memory access worst case
timing over the min and max tpp difference of unspecified
devices.
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Note: Pin 1 is marked for orientation

CONNECTION DIAGRAM
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METALLIZATION AND PAD LAYOUT
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Device type

D

ORDERING INFORMATION
AMD products are available in several packages and operating ranges. The order number is formed by a combination of the foliowing:
Device number, speed option (if applicable), package type, operating range and screening option (if desired).

c 8

L Screening Option
Blank - Standard processing
B - Burn-in

Temperature (See Operating Range)
C -Commercial (0°C to +70°C)
M - Military (~55°C to +125°C)

Package

D- 20-pin CERDIP (D-20-1)

F-20-pin flatpak (F-20-1)

L - 20-pin leadless chip carrier (L-20-1)
P~ 20-pin plastic DIP (P-20-1)

X~ Dice

QOctal Dynamic Memory Drivers
with Three-state Outputs

Valid Combinations
PC
DC, DCB, DM,
Am2965 DMB
Am2966 FM, FMB
LC, LM, LMB
XC, XM

Valid Combinations
Consult the AMD sales office in your area to
determine if a device is currently available in the
combination you wish.

996CWY/s96ZWY

4-67

05409A
Refer to Page 13-1 for Essenhal Information on Military Devices



Am2965/Am2966

APPLICATION
DATA MEMORY CHECK
UPPER BYTE LOWER BYTE aivs
N == = I |
! e |7 —[——m 22 Am90r68
ﬂ &
—— [
0, s 22 Am30Mes
aoon | Oy e Tas
o
Am2984B
] e )
CONTROLLER Am2oes -
o r Tas
[
My o
AT
o we | we | v
Y]
o
LOGIC V \

“'";"I w Am2960
EDC UNIT
E0C BUS BUFFERS

T3

¢

DATA BUS

3

AF000400

*Address and HAS/CAS drivers each drive 22 RAM inputs at each output. Timing skew is minimized by
using one device for address lines and one device for RAS/TAS, spreading the TAS loading over four

drivers to equalize the capacitive load on each driver.

DYNAMIC MEMORY CONTROL WITH ERROR DETECTION AND CORRECTION
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...............c......... -65°C to +150°C
Temperature (Ambient)

Under Bias ...........ccooiviiinvininnnens -55°C to +125°C
Supply Voltage to Ground Potential

Continous .........cvvieiieniiiiiiiiie e -0.5V to +7.0V

DC Voltage Applied to Outputs For

High Output State
DC Input Voltage....................
DC Output Current, Into Outputs
DC Input Current ..........coeeuvieieninnnnes -30mA to +5.0mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

-0.5V to Ve Max
...~0.5V to +7.0V

Commercial (C) Devices

Temperature
Supply Voitage

Military (M) Devices

Temperature
Supply Voltage

ality of the device is guaranteed.

reliability.

DC CHARACTERISTICS over operating range uniess otherwise specified

OPERATING RANGES

-55°C to +125°C
+4.5V to +5.5V
Operaling ranges define those limits over which the function-

0°C to +70°C
+4.75V to +5.26V

Test Conditions Typ
Parameters Descriptions (Note 1) Min (Note 2) Max Units
Vor Output HIGH Voltage x&c_'v“::"m Vi lop = —1mA Vee -1.15 | Voo -0.7v Volts
oL = 1mA 0.5
Vcc = MIN
VoL Output LOW Voltage Vin = ViH of ViL ToL = 12mA 0.8 Voits
Vin input HIGH Level g‘r".';“i'f":u"“'“"“' logical HIGH voltage 20 Voits
Guaranteed input logical LOW voltage
viL input LOW Level for all Inputs 0.8 Voits
A7 Input Clamp Voitage Voo = MIN, Iy = ~-18mA -1.2 Volts
DATA -200
IiL Input LOW Current Voo = MAX, ViN = 0.4V 6. 50 ~400 HA
™ Input HIGH Current VoG = MAX, ViN = 2.7V 20 uA
) Input HIGH Current Voo = MAX, ViN = 7.0V 0.1 mA
lozn Off-State Current Vo=2.7V 100 uA
lozL Off-State Current Vo = 0.4V -200 pA
loL Output 8ink Current VoL = 2.0V 50 mA
loH Output Source Current Vor = 2.0V -35 mA
Output 8hort Circuit Current - -80 _
Isc (Note 3) VoG = MAX (820 loH 20 mA
All Outputs HIGH 24 50
Al t Veg = MAX 86 126
Amzges AI: 2‘“ . :o:v Outputs Open 88 125
lce Supply Current tputs Hi- mA
All Outputs HIGH 53 75
Am2966 | All Outputs LOW Vee = MAX 92 130
All Quiputs Hi-Z Outputs Of 116 150

Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under Operating Range for the applicable device type.

2. Typical limits are at Vgc = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
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Figure 1. Capacitive Load Switching.
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specified at C =50 and 500pF.

Figure 2. Three-State Enable/Disable.
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SWITCHING CHARACTERISTICS (Ta = +25°C, Vgg = 5.0V)

Parameters Description Test Conditions Min Typ Max Units
. Co = OpF 8 (Note 4)
tPLH o e v o Cy_= 50pF 6 ] 15 ns
Figure 1 Test Circuit C = 500pF 18 22 30
Figure 3 Voltage Levels
P ton Delay Time fr and Waveforms Ci = OpF 4 (Note 4)
tPHL HIGHIo-LOW Oupat - o C = 50pF 7 15 ns
Cy = 500pF 18 22 30
tPLz Output Disable Time from Figures 2 and 4, S=1 11 20 ns
tPHz LOW, HIGH Figures 2 and 4, S =2 8.5 12
tp2L Output Enable Time from Figures 2 and 4, S=1 12 20 ns
tpzn LOW, HIGH Figures 2 and 4, S=2 12 20
tSKEW Output-to-Output Skew Figures 1 and 3, C| = 50pF +05 (Nf,fe"’s) ns
VonpP Output Voitage Undershoot Figures 1 and 3, C = 50pF 0 -0.5 Volts
SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 6)
COMMERCIAL MILITARY
Parameters Description Test Conditions Min Max Min Max Units
Propagation Delay Time Fiqures 1 Cy = 50pF 4 17 4 20
and 3 ns
PLH LOW-to-HIGH Output e CL~500pF | 18 35 18 40
Propagation Delay Time Fiaures 1 G = 50pF 4 17 4 20
and 3 ns
oL HIGH-to-LOW Output A CL~500pF | 18 3s 18 40
: S=1 24 24
tpLz Output Disable Time from Figures 2 and 4 ns
tpHzZ LOW, HIGH Sm2 16 186
tezL Output Enable Time from ) S=1 2 28
Figures 2 and 4 ns
zH LOW, HIGH 9 S=2 28 28
VONP Output Voltage Undershoot Figuwes 1 and 3, C| = 50pF -0.5 -0.5 Volts
Notes: 4. Typical time shown for reference only — not tested.
5. Time Skew specification is guaranteed by design but not tested.
6. AC per over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
7. Tc=-55 to +125°C for Flatpak versions.
05408A
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TYPICAL SWITCHING CHARACTERISTICS
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Figure 3. Output Drive Levels.

The RAM Driver symmetrical output design offers significant
improvement over a standard Schottky output by providing a
belanced drive output impedance (252 both HIGH and
LOW), and by pulling up to MOS Von levels (Voo - 1.5V).
External resistors, not required with the RAM Driver, protect
standard Schottky drivers from error causing undershoot but
also slow the output rise by adding to the internal R.
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Figure 5. tp 4 for Vo =2.7 Vol vs. C.
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Figure 4. Three-State Control Levels.

The RAM Driver is optimized to drive LOW at maximum speed
based on safe undershoot control and to drive HIGH with a
symmetrical speed characteristic. This is an optimum ap-
proach, because the dominant RAM loading characteristic is
input capacitance.

The curves shown below provide performance characteristics
typical of both the inverting (Am2965) and non-inverting
(Am2966) RAM Drivers.
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Figure 6. tpyL for VoL = 0.8 Volts vs. Cy.

The curves above depict the typical tPLH and tPHL for the RAM Oriver outputs as a function of load capacitance. The minimums
and maximums are shown for worst case design. The typical band is provided as a guide for intermediate capacitive loads.
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