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8-BIT UNIVERSAL BUS TRANSCEIVER AND TWO 1-BIT BUS TRANSCEIVERS
WITH SPLIT LVTTL PORT, FEEDBACK PATH, AND 3-STATE OUTPUTS

Check for Samples: SN74VMEH22501

FEATURES
* Member of the Texas Instruments Widebus™ » ESD Protection Exceeds JESD 22
Family — 2000-V Human-Body Model (A114-A)
+ UBT™ Transceiver Combines D-Type Latches — 200-V Machine Model (A115-A)
and D-Type Flip-Flops for Operation in — 1000-V Charged-Device Model (C101)
Transparent, Latched, or Clocked Modes
e OEC™ Circuitry Improves Signal Integrity and DGG OR DGV PACKAGE
Reduces Electromagnetic Interference (EMI) (TOP VIEW)
e Compliant With VME64, 2eVME, and 2eSST _ U
10EBY (] 1 48[] 10EAB
Protocol
. . . 1A I: 2 47] Vee
e Bus Transceiver Split LVTTL Port Provides a ivils s6[] 1B
II\:A%endi?oar(i:I; Path for Control and Diagnostics anp 4 45[] GND
9 oalls 44l BIAS Voo
* 1/O Interfaces Are 5-V Tolerant ov[le 43[] 2B
e B-Port Outputs (—48 mA/64 mA) Vee [l 7 42[] Voo
« Y and A-Port Outputs (-12 mA/12 mA) 20EBY [| 8 41]] 20EAB
p
* ly Power-Up 3-State, and BIAS Ve Support 3a1[]e 40[] 3B1
Live Insertion GND[J10  39[] GND

LE [] 11 38|l Vee
3212 s7[] 3B2
3A3[]13  36[] 3B3
OE[l14  35[ vee

e Bus Hold on 3A-Port Data Inputs

e 26-Q Equivalent Series Resistor on 3A Ports
and Y Outputs

* Flow-Through Architecture Facilitates Printed anD[l15  34[] aND
Circuit Board Layout 3aal16e  33[] 3B4

e Distributed Ve and GND Pins Minimize CLKBA[] 17 32|] CLKAB
High-Speed Switching Noise Voo [ 18 31]] Vee

« Latch-Up Performance Exceeds 100 mA Per 3A5[119  30[] 3B5
JESD 78, Class |I 3a6[]20  29]] 3B6

GND [| 21 28[] GND
3A7[|22  27[] 3B7
3A8[|23  26[] 3B8
DIR[] 24 25[] Vee

DESCRIPTION/ORDERING INFORMATION

The SN74VMEH22501 8-bit universal bus transceiver has two integral 1-bit three-wire bus transceivers and is
designed for 3.3-V V¢ operation with 5-V tolerant inputs. The UBT™ transceiver allows transparent, latched, and
flip-flop modes of data transfer, and the separate LVTTL input and outputs on the bus transceivers provide a
feedback path for control and diagnostics monitoring. This device provides a high-speed interface between cards
operating at LVTTL logic levels and VME64, VME64x, or VME320® backplane topologies.

(1) VME320 is a patented backplane construction by Arizona Digital, Inc.

2 Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2001-2010, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !
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DESCRIPTION/ORDERING INFORMATION (CONTINUED)

High-speed backplane operation is a direct result of the improved OEC™ circuitry and high drive that has been
designed and tested into the VMEG64x backplane model. The B-port I/Os are optimized for driving large capacitive
loads and include pseudo-ETL input thresholds (2 Vec = 50 mV) for increased noise immunity. These
specifications support the 2eVME protocols in VMEG64x (ANSI/VITA 1.1) and 2eSST protocols in VITA 1.5. With
proper design of a 21-slot VME system, a designer can achieve 320-Mbyte transfer rates on linear backplanes
and, possibly, 1-Gbyte transfer rates on the VME320 backplane.

All inputs and outputs are 5-V tolerant and are compatible with TTL and 5-V CMOS inputs.

Active bus-hold circuitry holds unused or undriven 3A-port inputs at a valid logic state. Bus-hold circuitry is not
provided on 1A or 2A inputs, any B-port input, or any control input. Use of pullup or pulldown resistors with the
bus-hold circuitry is not recommended.

This device is fully specified for live-insertion applications using Iy, power-up 3-state, and BIAS Vcc. The |y
circuitry prevents damaging current to backflow through the device when it is powered off/on. The power-up
3-state circuitry places the outputs in the high-impedance state during power up and power down, which prevents
driver conflict. The BIAS V¢ circuitry precharges and preconditions the B-port input/output connections,
preventing disturbance of active data on the backplane during card insertion or removal, and permits true
live-insertion capability.

When V¢ is between 0 and 1.5 V, the device is in the high-impedance state during power up or power down.
However, to ensure the high-impedance state above 1.5 V, output-enable (OE and OEBY) inputs should be tied
to V¢ through a pullup resistor and output-enable (OEAB) inputs should be tied to GND through a pulldown
resistor; the minimum value of the resistor is determined by the drive capability of the device connected to this
input.

ORDERING INFORMATION

Ta PACKAGEW ORDERABLE PART NUMBER TOP-SIDE MARKING
BGA MicroStar™
Junior — ZQL Tape and reel SN74VMEH22501ZQLR VK501
0°C to 85°C TSSOP - DGG Tape and reel SN74VMEH22501DGGR VMEH22501
TVSOP - DGV Tape and reel SN74VMEH22501DGVR VK501
VFBGA - GQL Tape and reel SN74VMEH22501GQLR VK501

(1) Package drawings, thermal data, and symbolization are available at www.ti.com/sc/packaging.
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GQL OR ZQL PACKAGE
(TOP VIEW)
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TERMINAL ASSIGNMENTS®

1 2 3 4 5 6
A 10EBY NC NC NC NC 10EAB
B 1Y 1A GND GND Vee 1B
c 2Y 2A Vee Vee BIAS Vce 2B
D 3A1 20EBY GND GND 20EAB 3B1
E 3A2 LE Vee 3B2
F 3A3 OE Vee 3B3
G 3A4 CLKBA GND GND CLKAB 3B4
H 3A5 3A6 Vee Vee 3B6 3B5
J 3A7 3A8 GND GND 3B8 3B7
K DIR NC NC NC NC Vee
(1) NC - No internal connection
Copyright © 2001-2010, Texas Instruments Incorporated Submit Documentation Feedback 3
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FUNCTIONAL DESCRIPTION

The SN74VMEH22501 is a high-drive (—48/64 mA), 8-bit UBT transceiver containing D-type latches and D-type
flip-flops for data-path operation in transparent, latched, or flip-flop modes. Data transmission is true logic. The
device is uniquely partitioned as 8-bit UBT transceivers with two integrated 1-bit three-wire bus transceivers.

Functional Description for Two 1-Bit Bus Transceivers

The OEAB inputs control the activity of the 1B or 2B port. When OEAB is high, the B-port outputs are active.
When OEAB is low, the B-port outputs are disabled.

Separate 1A and 2A inputs and 1Y and 2Y outputs provide a feedback path for control and diagnostics
monitoring. The OEBY inputs control the 1Y or 2Y outputs. When OEBY is low, the Y outputs are active. When
OEBY is high, the Y outputs are disabled.

The OEBY and OEAB inputs can be tied together to form a simple direction control where an input high yields
A data to B bus and an input low yields B data to Y bus.

1-BIT BUS TRANSCEIVER FUNCTION TABLE

INPUTS
— OUTPUT MODE
OEAB OEBY
L H z Isolation
H H A data to B bus )
True driver

L L B data to Y bus
H L A data to B bus, B data to Y bus True driver with feedback path

Functional Description for 8-Bit UBT Transceiver

The 3A and 3B data flow in each direction is controlled by the OE and direction-control (DIR) inputs. When OE is
low, all 3A- or 3B-port outputs are active. When OE is high, all 3A- or 3B-port outputs are in the high-impedance
state.

FUNCTION TABLE

INPUTS
— OUTPUT
OE DIR
H X Z
L H 3A data to 3B bus
L L 3B data to 3A bus

The UBT transceiver functions are controlled by latch-enable (LE) and clock (CLKAB and CLKBA) inputs. For
3A-to-3B data flow, the UBT operates in the transparent mode when LE is high. When LE is low, the 3A data is
latched if CLKAB is held at a high or low logic level. If LE is low, the 3A data is stored in the latch/flip-flop on the
low-to-high transition of CLKAB.

The UBT transceiver data flow for 3B to 3A is similar to that of 3A to 3B, but uses CLKBA.
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Table 1. UBT TRANSCEIVER FUNCTION TABLE®

INPUTS
_ OUTPUT MODE
OE LE CLKAB 3A 3B
H X X X Z Isolation
L L H X By @
3 Latched storage of 3A data
L L L X By @
L H X L L
True transparent
L H X H H
L L 0 L L
Clocked storage of 3A data
L L 0 H H

(1)
@

3A-to-3B data flow is shown; 3B-to-3A data flow is similar, but uses CLKBA.

Output level before the indicated steady-state input conditions were established, provided that CLKAB

was high before LE went low

(3) Output level before the indicated steady-state input conditions were established

The UBT transceiver can replace any of the functions shown in Table 2.

Table 2. SN74VMEH22501 UBT Transceiver
Replacement Functions

FUNCTION 8 BIT
Transceiver '245, '623, '645
Buffer/driver '241, '244, '541
Latched transceiver '543
Latch ‘373, '573
Registered transceiver '646, '652
Flip-flop '374, '574

SN74VMEH22501 UBT transceiver replaces all above functions
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LOGIC DIAGRAM (POSITIVE LOGIC)
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Absolute Maximum Ratings®
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
\éICA?S Vee Supply voltage range -0.5 4.6 \Y
\ Input voltage range® -0.5 7 \Y
Vo Voltage range applied to any output in the high-impedance or power-off state ) -0.5 7 \%
Vo \S/t(:tt:g()e range applied to any output in the high or low | 3A port or Y output —05  Vcc+05 v
B port -0.5 4.6
. 3A port or Y output 50
lo Output current in the low state mA
B port 100
. . 3A port or Y output -50
lo Output current in the high state mA
B port -100
Ik Input clamp current V<0 -50 mA
lok Output clamp current Vo <0 or Vg >V, B port -50 mA
DGG package 70
03a Package thermal impedance ® DGV package 58| °C/W
GQL/ZQL package 42
Tstg Storage temperature range —65 150 °C

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

(3) The package thermal impedance is calculated in accordance with JESD 51-7.

Recommended Operating Conditions® @

MIN NOM MAX UNIT
Ve,
BIAS Vec Supply voltage 3.15 3.3 3.45 \%
Control inputs or A port V 55
V| Input voltage P P e \%
B port Vce 55
. . Control inputs or A port 2
Viy High-level input voltage \%
B port 0.5 Ve + 50 mv
. Control inputs or A port 0.8
Vi Low-level input voltage \
B port 0.5 Vgec — 50 mv
lik Input clamp current -18 mA
. 3A port and Y output -12
lon High-level output current mA
B port -48
3A port and Y output 12
loL Low-level output current mA
B port 64
At/Av Input transition rise or fall rate Outputs enabled 10 ns/\V
AY/AVcc Power-up ramp rate 20 us/V
Ta Operating free-air temperature 0 85 °C

(1) Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

(2) Proper connection sequence for use of the B-port I/O precharge feature is GND and BIAS V¢ = 3.3 V first, /O second, and Ve = 3.3V
last, because the BIAS V¢ precharge circuitry is disabled when any V¢ pin is connected. The control inputs can be connected at any
time, but normally are connected during the I/O stage. If B-port precharge is not required, any connection sequence is acceptable, but

generally, GND is connected first.
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Electrical Characteristics

over recommended operating free-air temperature range for A and B ports (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP® MAX| UNIT
Vik Vee = 3.15V, | =-18 mA -1.2 \%
» dpgrgu"’t‘gh’tf POMtS, |\ =3.15V 10 3.45 V, lop = —100 pA Vee—0.2
3Aportand Y outputs | Vee = 3.15 V low = -6 mA 24
ort and Y outputs =3.
VoH p p cc lop = —12 MA 5 Y,
lon = —24 mA 2.4
Any B port Vec =315V
lon = —48 MA 2
3A port, any B ports, _ —
and Y outputs Vee=3.15V1t03.45YV, loL = 100 pA 0.2
loL = 6 mA 0.55
3A portand Y outputs | Ve =3.15V
VoL loL = 12 mA 0.8 \Y
|o|_ =24 mA 04
Any B port Vec =315V loL =48 mA 0.55
loL = 64 mA 0.6
| Control inputs, Vec =345V, V| = V¢ or GND +1 WA
! 1A and 2A Vee = 0 or 3.45 V, V=55V 5
3A port, any B port,
oz @ | o de outph’ts p Vee =345V, Vo =Vee Or 5.5V 5/ pA
o 3A port and Y outputs -5
lozt @ Vec =345V, Vo = GND pA
Any B port -20
loff Vee = 0, BIAS Ve = 0, V,orVo=0t055V +10| pA
lgue @ | 3A port Vee =315V, V,=0.8V 75 pA
lgun @ | 3A port Vee =315V, V=2V -75 pA
lsnio © | 3A port Vee =345V, V, =010 Vee 500 pA
lguo © | 3A port Vee =345V, V, =010 Vee -500 pA
%) VCC <15V, Vo 20_.5 V to Vcc,
lozpuipp) V, = GND or V¢c, OE = don't care 101 A
Outputs high 30
Vcc = 3.45 V, |o = 0,
lcc V, = Ve of GND Outputs low 30 mA
Outputs disabled 30
Vee =345V, 10 =0, Outputs enabled 76 Al
V| = Ve or GND, Cﬁ‘ock
lcep One data input switching at . MHz/
one-half clock frequency, Outputs disabled 19 oLt
50% duty cycle p
Alee ® Vee =3.15Vto 3.45V, One input at Ve — 0.6 V, 750 pA

Other inputs at Vec or GND

(1) All typical values are at Ve = 3.3V, Tp = 25°C.
(2) For I/O ports, the parameters lozy and loz_ include the input leakage current.
(3) The bus-hold circuit can sink at least the minimum low sustaining current at V,_ max. lgy_ should be measured after lowering V) to

GND, then raising it to V,_ max.

(4) The bus-hold circuit can source at least the minimum high sustaining current at V|4 min. Igyy should be measured after raising V) to

Ve, then lowering it to V) min.

(5) An external driver must source at least Igy o to switch this node from low to high.
(6) An external driver must sink at least IgyHo to switch this node from high to low.

(7) High-impedance state during power up or power down
(8) This is the increase in supply current for each input that is at the specified TTL voltage level, rather than V¢ or GND.
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Electrical Characteristics (continued)
over recommended operating free-air temperature range for A and B ports (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP® MAX| UNIT
1A and 2A inputs 2.8

G - V,;=3.15Vor0 pF
Control inputs 2.6

Co 1Y or 2Y outputs Vo=3.15Vor0 5.6 pF
3A port 7.9

Cio Vec =33V, Vo=33Vor0 pF
Any B port 11 125

Live-Insertion Specifications
over recommended operating free-air temperature range for B port

PARAMETER TEST CONDITIONS MIN TYP®  MAX| UNIT
Vee =010 3.15V, BIAS Ve = 3.15 V10 345V,  lopey = 0 5/ mA
lcc (BIAS Vee) =
Vee =315V 10345 V@, BIAS Voc =315V 10345V,  lope) = 0 10| pA
Vo Vee =0, BIAS Ve = 3.15 V t0 3.45 V 13 15 17| V
Vo =0, BIAS Ve = 3.15 V -20 -100
|o VCC =0 },lA
Vo=3V, BIAS Ve = 3.15 V 20 100

(1) All typical values are at Vcc = 3.3V, Tp = 25°C.
(2) VCC - 0.5V <BIAS VCC

Timing Requirements for UBT Transceiver
over recommended operating conditions (unless otherwise noted) (see Figure 1 and Figure 2)

MIN  MAX| UNIT
felock Clock frequency 120| MHz
. LE high 25
tw Pulse duration - ns
CLK high or low 3
Data high 21
3A before CLK?
Data low 2.2
CLK high 2
3A before LE|
. CLK low 2
tsu Setup time - ns
Data high 25
3B before CLK?
Data low 2.7
CLK high 2
3B before LE|
CLK low 2
Data high 0
3A after CLKt
Data low 0
CLK high 1
3A after LE|
. CLK low 1
th Hold time - ns
Data high 0
3B after CLK?t
Data low 0
CLK high 1
3B after LE|
CLK low 1
Copyright © 2001-2010, Texas Instruments Incorporated Submit Documentation Feedback 9
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Switching Characteristics for Bus Transceiver Function
over recommended operating conditions (unless otherwise noted) (see Figure 1 and Figure 2)
FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  TYP MAX| UNIT
t 51 8.9
PLH 1A or 2A 1B or 2B ns
tpmL 4.5 7.8
t 7.2 14.5
PLH 1A or 2A 1Y or 2Y ns
t 4.6 8.1
PZi OEAB 1B or 2B ns
tpzL 3.7 7.4
¢ 3.3 9.7
PHz OEAB 1B or 2B ns
tpLz 1.8 4.8
tr Transition time, B port (10%—90%) 4.3 ns
ts Transition time, B port (90%—10%) 4.3 ns
t 1.6 5.6
PLH 1B or 2B 1Y or 2Y ns
tpHL 1.6 5.6
t _ 1.2 5.6
PZi OEBY 1Y or 2Y ns
tpzL 1.8 4.9
t _ 1.4 5.4
PHz OEBY 1Y or 2Y ns
tpLz 1.7 4.5
10 Submit Documentation Feedback Copyright © 2001-2010, Texas Instruments Incorporated
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Switching Characteristics for UBT Transceiver
over recommended operating conditions (unless otherwise noted) (see Figure 1 and Figure 2)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX| UNIT

frnax 120 MHz
t 5.5 9.3

PLH 3A 3B ns
touL 4.7 8.3
t 6 10.6

PLH LE 3B ns
touL 4.9 8.7
t 5.8 10.1

PLH CLKAB 3B ns
torL 4.6 8.4
t - 4.6 9.3

PZi OE 3B ns
toz1 35 8.5
t - 4.8 9.3

PHz OE 3B ns
tpLz 2.4 5.7

tr Transition time, B port (10%—90%) 4.3 ns

ts Transition time, B port (90%—10%) 4.3 ns
t 1.7 5.9

PLH 3B 3A ns
tPhL 1.7 5.9
t 1.7 5.9

PLH LE 3A ns
tPhL 1.7 5.9
t 1.4 55

PLH CLKBA 3A ns
tPhL 1.4 55
t - 1.5 6.2

PZi OE 3A ns
tpzL 2.1 55
t - 1.8 6.2

Pz OE 3A ns
tpLz 2.3 5.6
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Skew Characteristics for Bus Transceiver

for specific worst-case V¢ and temperature within the recommended ranges of supply voltage and operating free-air
temperature (see Figure 1 and Figure 2)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN MAX | UNIT
t 0.8
Sk(LH) 1A or 2A 1B or 2B ns
tsk(HL) 0.7
t 0.7
Sk(LH) 1B or 2B 1Y or 2Y ns
tsk(HL) 0.6
1A or 2A 1B or 2B 1.7
tsk(o) @ ns
1B or 2B 1Y or 2Y 1.2
‘ 1A or 2A 1B or 2B 2.8
ns
skip) 1B or 2B 1Y or 2Y 1.4

(1) tskr — Output-to-output skew is defined as the absolute value of the difference between the actual propagation delay for all outputs of
the same packaged device. The specifications are given for specific worst-case V¢ and temperature and apply to any outputs switching
in opposite directions, both low to high (LH) and high to low (HL) [tsk)]-

Skew Characteristics for UBT

for specific worst-case V¢ and temperature within the recommended ranges of supply voltage and operating free-air
temperature (see Figure 1 and Figure 2)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX| UNIT
k(L) 3A 3B 13 ns
tsk(HL) 11
t 0.8
sLH) CLKAB 3B ns
tsk(HL) 0.8
k(L) 3B 3A 07 ns
tsk(HL) 0.6
t 0.7
sLH) CLKBA 3A ns
tsk(HL) 0.6
3A 3B 1.9
o CLKAB 3B 2.1
fsk(y 3B 3A 12] ™
CLKBA 3A 1
3A 3B 2.8
CLKAB 3B 2.7
tsk(or) 3B 3A 13 ™
CLKBA 3A 12

(1) tskr — Output-to-output skew is defined as the absolute value of the difference between the actual propagation delay for all outputs of
the same packaged device. The specifications are given for specific worst-case V¢ and temperature and apply to any outputs switching
in opposite directions, both low to high (LH) and high to low (HL) [tsk)]-
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PARAMETER MEASUREMENT INFORMATION
A PORT

o6V
From Output
[Wnder Test

C_=50pF
(see Note A)

GND

I
[

LOAD CIRCUIT

. 3V
Timing 15V
Input '

| ov
| tsu th |
| I 3v
Data / I /
Input Veel2 Veel2
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
3V
Input Veol2 Veol2
| T oY
tpLH ——P D tpr
I I
| ——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

NOTES: A. C includes probe and jig capacitance.

500 Q Sl/‘ O Open

Output Control

TEST S1
tpLH/tPHL Open
tpLz/tpzL 6V
tpHz/tpzH GND

B-to-A Skew Open

— tyw —>

I | 3V
Input XI.SV XI.SV
oV

VOLTAGE WAVEFORMS
PULSE DURATION

3V
><1.5 Vv XI.S Vv

| | ov
I
tpz —W) :1— _JI ¢ tpz
I
Wave?éJ rtrIr)1ult I | | I 3V
Slat6V | N15V | VoL + 0.3V
(see Note B) I ———— VoL
| I
tbzn — = B T4
|

— ——— Von
Von -0.3V

Output
Waveform 2
S1 at GND

(see Note B) =0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES
LOW- AND HIGH-LEVEL ENABLING

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Zo =50 Q, t; =2 ns, t;= 2 ns.
D. The outputs are measured one at a time, with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION
B PORT

o6V
From Output
[Wnder Test

C_=50pF
(see Note A)

GND

500 Q

i

LOAD CIRCUIT

. 3V
Timing 15V
Input '

| ov
| tsu th |
Data | I 3V
XI.S \Y XI.S \Y
Input
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
3V
Input 15V 15V
| T oY
tpLH ——P D tpr
I I
| ——— VoH
Output Veol2 Vec/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

NOTES: A. C includes probe and jig capacitance.

500 Q Sl/‘ O Open

TEST S1
tpLH/tPHL Open
tpLz/tpzL 6V
tpHz/tpzH GND

A-to-B Skew Open

— tyw —>
I

I 3V
Input >I<1.5v Xl.SV

VOLTAGE WAVEFORMS
PULSE DURATION

3V
Xl.s v XI.S v

| | ovVv
tpzL —’]I l— _JI ¢ tp2
|

Output Control

Output

! I 3V
Waveform 1 V]2 |
Slat6V I ce VoL + 0.3V
(see Note B) I ———— VoL
| I
tzh —» = [ tprz
Output | — ———VoH
Waveform 2 Von -0.3V

S1at GND
(see Note B)

=0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES
LOW- AND HIGH-LEVEL ENABLING

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Zo =50 Q, t; =2 ns, t;= 2 ns.
D. The outputs are measured one at a time, with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

14 Submit Documentation Feedback

Copyright © 2001-2010, Texas Instruments Incorporated

Product Folder Link(s): SN74VMEH22501


http://focus.ti.com/docs/prod/folders/print/sn74vmeh22501.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCES357FF&partnum=SN74VMEH22501
http://focus.ti.com/docs/prod/folders/print/sn74vmeh22501.html

. SN74VMEH22501
13 TEXAS
INSTRUMENTS

www.ti.com SCES357F —JULY 2001-REVISED FEBRUARY 2010

Distributed-Load Backplane Switching Characteristics

The preceding switching characteristics tables show the switching characteristics of the device into the lumped
load shown in the parameter measurement information (PMI) (see Figure 1 and Figure 2). All logic devices
currently are tested into this type of load. However, the designer's backplane application probably is a distributed
load. For this reason, this device has been designed for optimum performance in the VME64x backplane as
shown in Figure 3.

Slot 1 Slot 2 Slot 3 Slot 19 Slot 20 Slot 21

T Unloaded backplane trace natural impedence (Zo) is 45 Q. 45 Q to 60 Q is allowed, with 50 Q being ideal.
* Card stub natural impedence (Zo) is 60 Q.

Figure 3. VMEG64x Backplane

The following switching characteristics tables derived from TI-SPICE models show the switching characteristics
of the device into the backplane under full and minimum loading conditions, to help the designer better
understand the performance of the VME device in this typical backplane. See www.ti.com/sc/etl for more
information.

Driver in Slot 11, With Receiver Cards in All Other Slots (Full Load)

Switching Characteristics for Bus Transceiver Function
over recommended operating conditions (unless otherwise noted) (see Figure 3)

FROM TO o)
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | UNIT
t 5.9 8.5
PLH 1A or 2A 1B or 2B ns
tphL 55 8.7
t, @ Transition time, B port (10%—90%) 9 86 114| ns
t @ Transition time, B port (90%—10%) 8.9 9 108| ns

(1) Alltypical values are at Vcc = 3.3 V, Tp = 25°C. All values are derived from TI-SPICE models.
(2) Allt, and t; times are taken at the first receiver.
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Switching Characteristics for UBT
over recommended operating conditions (unless otherwise noted) (see Figure 3)

FROM TO (1)
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | UNIT
t 6.2 8.9
PLH 3A 3B ns
t 6.1 9.1
PLH LE 3B ns
t 6.2 9.1
PLH CLKAB 3B ns
touL 5.7 9
t, @ Transition time, B port (10%—-90%) 9 86 11.4| ns
t; @ Transition time, B port (90%—10%) 8.9 9 108| ns

(1) All typical values are at Ve = 3.3 V, Ty = 25°C. All values are derived from TI-SPICE models.
(2) Allt, and t; times are taken at the first receiver.

Skew Characteristics for Bus Transceiver

for specific worst-case V¢ and temperature within the recommended ranges of supply voltage and operating free-air
temperature (see Figure 3)

FROM TO o)
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | UNIT
t 25
sk(LH) 1A or 2A 1B or 2B ns
tsk(HL) 3
tsy @ 1A or 2A 1B or 2B 1| ns
tsk(pp) 1A or 2A 1B or 2B 0.5 3.4 ns

(1) Alltypical values are at Vcc = 3.3V, Tp = 25°C. All values are derived from TI-SPICE models.

(2) tskry — Output-to-output skew is defined as the absolute value of the difference between the actual propagation delay for all outputs of
the same packaged device. The specifications are given for specific worst-case V¢ and temperature and apply to any outputs switching
in opposite directions, both low to high (LH) and high to low (HL) [tsk)]-

Skew Characteristics for UBT

for specific worst-case V¢ and temperature within the recommended ranges of supply voltage and operating free-air
temperature (see Figure 3)

FROM TO @

PARAMETER (INPUT) (OUTPUT) MIN TYP®  MAX| UNIT

L) 3A 3B 24 s
tsk(HL) 3.4
t 2.7

Sk(LH) CLKAB 3B ns
tsk(HL) 3.4
3A 3B 1

teen @ ns
sk() CLKAB 3B 1
t 3A 3B 05 34

ns
sk(pp) CLKAB 3B 06 35

(1) All typical values are at Ve = 3.3 V, Ty = 25°C. All values are derived from TI-SPICE models.

(2) tskr — Output-to-output skew is defined as the absolute value of the difference between the actual propagation delay for all outputs of
the same packaged device. The specifications are given for specific worst-case V¢ and temperature and apply to any outputs switching
in opposite directions, both low to high (LH) and high to low (HL) [tsy)]-

Driver in Slot 1, With One Receiver in Slot 21 (Minimum Load)

Switching Characteristics for Bus Transceiver Function
over recommended operating conditions (unless otherwise noted) (see Figure 3)
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Switching Characteristics for Bus Transceiver Function (continued)

over recommended operating conditions (unless otherwise noted) (see Figure 3)

FROM TO o)
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | UNIT
t 55 7.4
PLH 1A or 2A 1B or 2B ns
tpHL 53 7.4
t, @ Transition time, B port (10%—-90%) 3.9 3.4 44| ns
t; @ Transition time, B port (90%—10%) 3.7 3.4 48| ns
(1) All typical values are at Ve = 3.3 V, Ty = 25°C. All values are derived from TI-SPICE models.
(2) Allt, and t; times are taken at the first receiver.
Switching Characteristics for UBT
over recommended operating conditions (unless otherwise noted) (see Figure 3)
FROM TO o)
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | UNIT
t 5.8 7.9
PLH 3A 3B ns
tpuL 5.5 7.7
t 5.9 8
PLH LE 3B ns
tpuL 5.5 7.8
t 5.9 8.1
PLH CLKAB 3B ns
tpuL 5.5 7.7
t, @ Transition time, B port (10%—90%) 3.9 34 44| ns
t @ Transition time, B port (90%—10%) 3.7 34 48| ns
(1) All typical values are at Ve = 3.3V, Ty = 25°C. All values are derived from TI-SPICE models.
(2) All't, and t; times are taken at the first receiver.
Skew Characteristics for Bus Transceiver
for specific worst-case V¢ and temperature within the recommended ranges of supply voltage and operating free-air
temperature (see Figure 3)
FROM TO @
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | UNIT
t 1.7
skiLH) 1A or 2A 1B or 2B ns
tsk(HL) 2.1
tsy @ 1A or 2A 1B or 2B 1| ns
tsk(op) 1A or 2A 1B or 2B 0.2 21 ns

(1) Alltypical values are at Vcc = 3.3 V, Tp = 25°C. All values are derived from TI-SPICE models.

(2) tskry — Output-to-output skew is defined as the absolute value of the difference between the actual propagation delay for all outputs of
the same packaged device. The specifications are given for specific worst-case V¢ and temperature and apply to any outputs switching

in opposite directions, both low to high (LH) and high to low (HL) [tsk)]-
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Skew Characteristics for UBT

for specific worst-case V¢ and temperature within the recommended ranges of supply voltage and operating free-air

temperature (see Figure 3)

FROM TO (1)
PARAMETER (INPUT) (OUTPUT) MIN TYP®D  MAX| UNIT
t 2
Sk(LH) 3A 3B ns
tsk(HL) 23
t 2.1
Sk(LH) CLKAB 3B ns
tsk(HL) 2.4
3A 3B 1
taem @ ns
sk(h CLKAB 3B 1
t 3A 3B 02 25
ns
sk(pp) CLKAB 3B 02 29

(1) All typical values are at Ve = 3.3V, Ty = 25°C. All values are derived from TI-SPICE models.

(2) tske — Output-to-output skew is defined as the absolute value of the difference between the actual propagation delay for all outputs of
the same packaged device. The specifications are given for specific worst-case V¢ and temperature and apply to any outputs switching
in opposite directions, both low to high (LH) and high to low (HL) [tgk)-

By simulating the performance of the device using the VME64x backplane (see Figure 3), the maximum peak
current in or out of the B-port output, as the devices switch from one logic state to another, was found to be
equivalent to driving the lumped load shown in Figure 4.

5V
165Q
From Output
[Wnder Test
235Q I 390 pF
LOAD CIRCUIT

Figure 4. Equivalent AC Peak Output-Current Lumped Load

In general, the rise- and fall-time distribution is shown in Figure 5. Since VME devices were designed for use into
distributed loads like the VMEG64x backplane (B/P), there are significant differences between low-to-high (LH) and
high-to-low (HL) values in the lumped load shown in the PMI (see Figure 1 and Figure 2).
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6.4

6.2

6.0

5.8 \:\ LH
5.6 . HL

5.4

Time - ns

5.2

5.0

Full B/P Load Minimum B/P Load PMI Lumped Load
Figure 5.
Characterization-laboratory data in Figure 6 and Figure 7 show the absolute ac peak output current, with different

supply voltages, as the devices change output logic state. A typical nominal process is shown to demonstrate the
devices' peak ac output drive capability.

137
162
136
160 ]
< 134 /
= / < 156
—= 133 £ /
) / —= 154
¢ I
= 132 5 /
x / = 152
£ 131 x
& 150 |/
130
148
129
146
128
3.15 3.30 3.45 144
Vee -V 3.15 3.30 3.45
. Ve -V
Figure 6. .
Figure 7.
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TYPICAL CHARACTERISTICS

SUPPLY CURRENT
VS

SUPPLY CURRENT
FREQUENCY )
ATOB FREQUENCY
35 BTOA
‘ 30
VCC =3.15V
30 i —
- Q/ 25 /
L d
Vee =33V Vec =345V

25 P = 7~
< Z — < Vec=3.3V
S a— S cem= S\ P
L _— Ve =3.45V | 20 7 7
T 20 /. = = - -
= 7 L P
g © P g _
5 8 i P " 2"~ Vcc=315V
Q 15 51 ~ L~

—_ _(_) / - -
/ - /
10 10 / <
5 5
20 40 60 80 100 120 20 40 60 80 100 120
f - Switching Frequency - MHz f — Switching Frequency — MHz
Figure 8. Figure 9.
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Vou - High-Level Output Voltage - V

VoL - Low-Level Output Voltage - V

300

250

200

150

100

50

4.0

3.5

3.0

2.5

2.0

15

1.0

0.5

0.0

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE
VS
HIGH-LEVEL OUTPUT CURRENT

Vcc =3.15V
Z
Vcc = 3.3 Vv /,7
)
Z //
// Vec =345V
/’/
0 10 20 30 40 50 60 70 80 90 100
lon - High-Level Output Current - mA
Figure 10. Vg_ VS I
LOW-LEVEL OUTPUT VOLTAGE
S
LOW-LEVEL OUTPUT CURRENT
Vcc =345V
— T — —— L Vec=33Y
[— - ——— | c— ( —_——
— . — ———
= - e— - o
e -
7~
Vcc =3.15V
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100

loL - Low-Level Output Current - mA

Figure 11. Voy VS oy
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VMEbus Summary

In 1981, the VMEbus was introduced as a backplane bus architecture for industrial and commercial applications.
The data-transfer protocols used to define the VMEbus came from the Motorola™ VERSA bus architecture that
owed its heritage to the then recently introduced Motorola 68000 microprocessor. The VMEbus, when
introduced, defined two basic data-transfer operations: single-cycle transfers consisting of an address and a data
transfer, and a block transfer (BLT) consisting of an address and a sequence of data transfers. These transfers
were asynchronous, using a master-slave handshake. The master puts address and data on the bus and waits
for an acknowledgment. The selected slave either reads or writes data to or from the bus, then provides a
data-acknowledge (DTACK?*) signal. The VMEbus system data throughput was 40 Mbyte/s. Previous to the
VMEDbus, it was not uncommon for the backplane buses to require elaborate calculations to determine loading
and drive current for interface design. This approach made designs difficult and caused compatibility problems
among manufacturers. To make interface design easier and to ensure compatibility, the developers of the
VMEDbus architecture defined specific delays based on a 21-slot terminated backplane and mandated the use of
certain high-current TTL drivers, receivers, and transceivers.

In 1989, multiplexing block transfer (MBLT) effectively increased the number of bits from 32 to 64, thereby
doubling the transfer rate. In 1995, the number of handshake edges was reduced from four to two in the
double-edge transfer (2eVME) protocol, doubling the data rate again. In 1997, the VMEbus International Trade
Association (VITA) established a task group to specify a synchronous protocol to increase data-transfer rates to
320 Mbyte/s, or more. The unreleased specification, VITA 1.5 [double-edge source synchronous transfer
(2eSST)], is based on the asynchronous 2eVME protocol. It does not wait for acknowledgement of the data by
the receiver and requires incident-wave switching. Sustained data rates of 1 Gbyte/s, more than ten times faster
than traditional VME64 backplanes, are possible by taking advantage of 2eSST and the 21-slot VME320
star-configuration backplane. The VME320 backplane approximates a lumped load, allowing substantially
higher-frequency operation over the VMEG64x distributed-load backplane. Traditional VME64 backplanes with no
changes theoretically can sustain 320 Mbyte/s.

From BLT to 2eSST — A Look at the Evolution of VMEbus Protocols by John Rynearson, Technical Director,
VITA, provides additional information on VMEbus and can be obtained at www.vita.com.

Maximum Data Transfer Rates

Target applications for VME backplanes include industrial controls, telecommunications,

physics, office automation, and instrumentation systems.

oaTE | TopoLoy | pRoTocoL | TR RS | D R | P | BAcknoaNE | oLooK

1981 | VMEbus IEEE-1014 BLT 32 1 40 10 10

1989 VME64 MBLT 64 1 80 10 10

1995 VME64x 2eVME 64 2 160 10 20

1997 VME64x 2eSST 64 2-No Ack 160-320 10-20 20-40

1999 VME320 2eSST 64 2-No Ack 320-1000 20-62.5 40-125
Applicability

simulation, high-energy
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

7T4VMEH22501DGGRG4 Active Production TSSOP (DGG) | 48 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 85 VMEH22501
74VMEH22501DGGRG4.B Active Production TSSOP (DGG) | 48 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 85 VMEH22501

74VMEH22501DGVRG4 Active Production TVSOP (DGV) | 48 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM O0to 85 VK501
74VMEH22501DGVRG4.B Active Production TVSOP (DGV) | 48 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 85 VK501

SN74VMEH22501DGGR Active Production TSSOP (DGG) | 48 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 85 VMEH22501
SN74VMEH22501DGGR.B Active Production TSSOP (DGG) | 48 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 85 VMEH22501

SN74VMEH22501DGVR Active Production TVSOP (DGV) | 48 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM O0to 85 VK501
SN74VMEH22501DGVR.B Active Production TVSOP (DGV) | 48 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 85 VK501

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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https://www.ti.com/product/SN74VMEH22501/part-details/SN74VMEH22501DGGR
https://www.ti.com/product/SN74VMEH22501/part-details/SN74VMEH22501DGVR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
74VMEH22501DGGRG4 | TSSOP | DGG 48 2000 330.0 24.4 8.6 13.0 18 12.0 | 24.0 Q1
74VMEH22501DGVRG4 | TVSOP | DGV 48 2000 330.0 16.4 7.1 10.2 1.6 12.0 | 16.0 Q1
SN74VMEH22501DGGR | TSSOP | DGG 48 2000 330.0 24.4 8.6 13.0 1.8 12.0 | 24.0 Q1
SN74VMEH22501DGVR | TVSOP | DGV 48 2000 330.0 16.4 7.1 10.2 1.6 12.0 | 16.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

13 TEXAS
INSTRUMENTS

www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

74VMEH22501DGGRG4 TSSOP DGG 48 2000 356.0 356.0 45.0
74VMEH22501DGVRG4 TVSOP DGV 48 2000 353.0 353.0 32.0
SN74VMEH22501DGGR TSSOP DGG 48 2000 356.0 356.0 45.0
SN74VMEH22501DGVR TVSOP DGV 48 2000 353.0 353.0 32.0
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MECHANICAL DATA

MPDS006C — FEBRUARY 1996 — REVISED AUGUST 2000

DGV (R-PDSO-G*¥)
24 PINS SHOWN

PLASTIC SMALL-OUTLINE

i

[ )

o+ NHHHHHHHHHEHY 4 sonngrune

— 1,20 MAX

015 1
008 & [0,08 |

0,16 NOM

l

I

i Gage Plane _+_

[\ \
Y J

PINS **
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DIM
A MAX 3,70 3,70 5,10 5,10 7,90 9,80 11,40
A MIN 3,50 3,50 4,90 4,90 7,70 9,60 11,20

4073251/E 08/00

NOTES: A. Alllinear dimensions are in millimeters.
This drawing is subject to change without notice.

OCOow

Falls within JEDEC: 24/48 Pins — MO-153
14/16/20/56 Pins — MO-194

Body dimensions do not include mold flash or protrusion, not to exceed 0,15 per side.
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PACKAGE OUTLINE
DGGO048A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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A
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4214859/B 11/2020

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-153.
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EXAMPLE BOARD LAYOUT

DGGO048A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
48X (1.5) ﬁ S\(KLMM
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LAND PATTERN EXAMPLE
SCALE:6X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ METAL SOLDER MASK‘\ /OPEN'NG
#L 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

4214859/B 11/2020

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.

6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DGGO048A

EXAMPLE STENCIL DESIGN
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:6X

25

4214859/B 11/2020

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

MTSS003D — JANUARY 1995 — REVISED JANUARY 1998

DGG (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
48 PINS SHOWN
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NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold protrusion not to exceed 0,15.
Falls within JEDEC MO-153
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/lit/pdf/SZZQ076
https://www.ti.com
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