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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance general purpose link-layer controller
microcircuit, with an operating temperature range of -40°C to +110°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturers PIN is the item of identification. The vendor item
drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/03622 o1 X E
Drawing Device type Case outline Lead finish
number (See 1.2.1) (See 1.2.2) (See 1.2.3)

1.2.1 Device type(s).

Device type 1/ Generic Circuit function
01 TSB12LV32-EP General-purpose link-layer controller

1.2.2 Case outline(s). The case outlines are as specified herein.

Outline letter Number of pins JEDEC PUB 95 Package style
X 100 JEDEC MS-026 Plastic quad flat pack

1.2.3 Lead finishes. The lead finishes are as specified below or other lead finishes as provided by the device manufacturer:

Finish designator Material
A Hot solder dip
B Tin-lead plate
C Gold plate
D Palladium
E Gold flash palladium
A Other

1/ Users are cautioned to review the manufacturers data manual for additional user information relating to this device.
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1.3 Absolute maximum ratings. 2/

SUPPLY VOIAGE FANGE (VEC) «eeeeeinnttieieaae ettt e ettt e e e ettt e e e e e e e e e e e e e anees -0.5V to+3.6 V

Supply voltage range (Vcc) 5V
Input voltage range (V)).............
Output voltage range (Vo) cveeeeeeeercireereeeeeniinns
Input clamp current, Ik (Vi <0 or V| > Vcc)..........

.. 05V to+55V

... -0.5V toVcchbV +0.5v 3/
... -0.5V toVcchbV +0.5vV 4/
... 220 mA

.. 20 mA

Output clamp current, lok (Vo < 0 or Vo > V) ... .
Ambient operating temperature range (TA) .. . oceeeeeeeeeririireeree e ereieee e e aeeeeeas -40°C to +110°C
Storage temperature raNQe (TSTG)«««««eeeeeaaaurrrrreeeeaaiaitrrreeaaeaaaatreeeeaaeaaaarreeeeaeeasannes -65°C to +150°C
Power dissipation:
AL TA S 25°C ittt 1500 mW
derating factor above Ta = 25°C ..o 16.9 mw/°C
power rating at Ta = 70°C ....uuuiiiiiiiei et e e e et e e e e e eaees 737 mW
power rating at Ta = 85°C ...t 482 mwW
power rating at Ta = 110°C ....ueiiiiiiiiiiiiii ettt e e e e et e e e e e e enees 63.5 mW
1.4 Recommended operating conditions. 5/
SUPPlY VOIAGE FANGE (VEC) +ervirviriririireiriteteetetete sttt ettt s bt nsere s +3.0V to +3.6 V

Supply voltage range (Vcc5V)
Input voltage (V1) «oooeveevvveeeneenn.

.. +t3.0V to+55V
.. +O0V to VcchbV

Output voltage (Vo) ..cccvvveeeeennn. ... 0V to Vcce 6/
High level iNpUt VOIRAGE (VIH) --evveeeeeeeaiiiiieiee ettt e e e e e +2.2V to VechVv
Low-level iNPUE VOAGE (VIL) cvevereirerireireiiceecte ettt 00V t00.7V
Input transition time, t; and t; (10% to 90%) .... ... 0to25ns
Ambient operating temperature range (TA) «... ooceeeeeeeeeririiiieeea e ee e -40°C to +110°C

2. APPLICABLE DOCUMENTS

JEDEC — SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

JEP95 - Registered and Standard Outlines for Semiconductor Devices

(Copies of these documents are available online at http:/www.jedec.org or from JEDEC — Solid State Technology Association, 3103

North 10th Street, Suite 240-S, Arlington, VA 22201-2107).

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 1394 - (1394) Standard for High-Performance Serial Bus

IEEE P1394a - Physical Layer Device.

(Copies of these documents are available online at http://www.ieee.org or from the IEEE Service Center, 445 Hoes Lane, P.O. Box

1331, Piscataway, NJ 08855-1331).

2/ Stresses beyond those listed under “absolute maximum rating” 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.

3/ This applies to external input and bi-directional buffers. For 5-V tolerant terminals, use V| > Vcc5V.

4/ This applies to external output and bi-directional buffers. For 5-V tolerant terminals, use V, > Vcc5V.

5/ Use of this product beyond the manufacturers design rules or stated parameters is done at the user’s risk. The manufacturer
and/or distributor maintain no responsibility or liability for product used beyond the stated limits.

6/ This applies to external output buffers.
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3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’s part number as shown in 6.3 herein and as

follows:

A. Manufacturer's name, CAGE code, or logo
B. Pin 1identifier
C. ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’s part number and with items A and C (if applicable)

above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are

as specified in 1.3, 1.4, and table | herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.

3.5.1 Case outline(s). The case outline(s) shall be as shown in 1.2.2 and figure 1.

3.5.2 Terminal connections. The terminal connections shall be as specified on figure 2.

3.5.3 Block diagram. The block diagram shall be as specified on figure 3.

3.5.4 Load circuit and timing waveforms. The load circuit and timing waveforms shall be as specified on figure 4.
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TABLE |. Electrical performance characteristics. 1/

Test Symbol Test conditions Limits Unit
-40°C < Ta<+110°C
+3.0V<Vcc <36V Min Max
+3.0V<Vcc<h5V
unless otherwise specified
High level output voltage Von lon=-8mA Vce-0.6 \%
Low level output voltage VoL lo. =8 mA 0.5
Low level input current I Vi=Vi -20 pA
High level input current m Vi=Vi 20 pA
High impedance output current loz Vo = Vcc or GND +20 pA
Static supply current lcc@ | Vec=3.3V; Ta=25°C 10 typ HA
Microcontroller critical timing 2/
Test Terminal Access Symbol Test conditions Limits Unit
Name Type -40°C < Ta<+110°C
+3.0V<Vcc <36V
+3.0V<VccLh5V Min Max
unless otherwise specified
MCA Read/Write tdo See figure 4 — Microcontroller 3.75 9.5 ns
critical timing.
Delay time (BCLK to Q) TEA Read/Write tay 3.75 9.5
MD[0:15] Read ta 25 10.5
MWR Read/Write tsuo 4.5 ns
MCS Read/Write tsu1 6.5
. MA[0:6] Read/Write tsuz 6.5
Setup time to BCLK
M8BIT/SIZ0 Read/Write tsus 5
MCMODE/SIZ1 Read/Write tsua 3.5
MD[0:15] Write tsus 3
MWR Read/Write tho 1.75 ns
MCS Read/Write th1 15
MA[0:6 Read/Write t 2
Hold time from BCLK [0:6] ! 2
M8BIT/SIZ0 Read/Write tha 15
MCMODE/SIZ1 Read/Write tha 1.75
MD[0:15] Write ths 15
See notes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Terminal Symbol Test conditions Limits Unit
Name -40°C < Ta<+110°C
+3.0V<Vcec<3.6V
+3.0V<Vcec <55V Min Max
unless otherwise specified
CLK to output timing with respect to DMCLK 3/
DMDONE tdo See figure 4 — Clock to output 1.75 8.5 ns
timing with respect to DMCLK.
DMRW ta1 1.75 7.5
Delay time (DMCLK to Q) DMPRE a2 1.75 145
DMERROR tas 1.5 11.5
PKTFLAG taa 1.75 8.5
DMD[0:15] tas 0.5 9
DMREADY tsuo 14 ns
Setup time to DMCLK
DMDJ0:15] tu1 14
DMREADY tho -1 ns
Hold time from DMCLK
DMD[0:15] tha -0.75
TSB12LV32/Phy interface critical timing 4/
LREQ tdo See figure 4 — Critical timing 3 21 ns
for the TSB12LV32/Phy
Delay time (SCLK to Q) CTL[0:1] ta1 Interface. 3 21
D[0:7] taz 35 21
CYCLEIN tsuo 2 ns
CONTNDR tout 3
Setup time to SCLK CTL[O:1] teun 3
D[0:7] tus 3
CYCLEIN tho 2 ns
Hold time from SCLK CONTNDR th 2
CTL[0:1] the 0
D[0:7] tha 0

1/ Testing and other quality control techniques are used to the extent deemed necessary to assure product performance over the
specified temperature range. Product may not necessarily be tested across the full temperature range and all parameters may
not necessarily be tested. In the absence of specific parametric testing, product performance is assured by characterization

and/or design.

2/ All parameters are referenced to the rising edge of BCLK.
3/ All timing parameters are with respect to the rising edge of DCMCLK.
4/ All timing parameters are referenced to the rising edge of SCLK on the TSB12LV32 side.
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DETAIL A
Dimensions

Symbol Millimeters Symbol Millimeters
Min Max Min Max
A 1.60 D/E 15.80 16.20
Al 1.35 1.45 D1/El 13.80 14.20

A2 0.25 TYP D2/E2 12.0 TYP

A3 0.05 e 0.50 TYP
0.17 0.27 L 0.45 0.75

c 0.13 NOM

NOTES:
1. This drawing is subject to change without notice.

2. Falls within JEDEC MS-026
FIGURE 1. Case outlines.
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Case X

Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal

number symbol number symbol number symbol number symbol
1 INT 26 DMDO 51 PKTFLAG 76 CYCLEIN
2 CYSTART 27 DMD1 52 DMERROR 77 DMREADY
3 TEA 28 DMD2 53 LPS 78 GND
4 MCA 29 DMD3 54 STATO 79 DIRECT
5 GND 30 GND 55 STAT1 80 Vob
6 BCLK 31 DMD4 56 STAT2 81 MD15
7 MCS 32 DMD5 57 GND 82 MD14
8 MWR 33 DMD6 58 D7 83 MD13
9 RESET 34 DMD7 59 D6 84 MD12
10 Vppo5V 35 Vppo5V 60 D5 85 Vo5V
11 MDINV 36 DMD8 61 D4 86 MD11
12 COLDFIRE 37 DMD9 62 D3 87 MD10
13 M8BIT/SIZ0 38 DMD10 63 D2 88 MD9
14 MCMODE/SIZ1 39 DMD11 64 LINKON 89 MD8
15 Vob 40 Vob 65 CONTDR 90 GND
16 TESTMODE 41 DMD12 66 D1 91 MD7
17 MAG6 42 DMD13 67 DO 92 MD6
18 MAS 43 DMD14 68 Vbp 93 MD5
19 MA4 44 DMD15 69 CTL1 94 MD4
20 Vob 45 GND 70 CTLO 95 Vob
21 MA3 46 DMCLK 71 Vbp 96 MD3
22 MA2 47 Vob 72 SCLK 97 MD2
23 MA1 48 DMPRE 73 GND 98 MD1
24 MAO 49 DMRW 74 LREQ 99 MDO
25 GND 50 DMDONE 75 LENDIAN 100 GND

FIGURE 2. Terminal connections.
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ADDRESS \

' MAD- 7 7 ' 7 CONTROL
' | BYTE STACKER w|
. . | 8-/16-T0-32 < | paTa| |CFR
\ MDO-_ 16, BITS 32, || .32 STATUS CTLIO:1]
L MD15 T T = !
G : S0 ! DI0:7] _ =
| \ | | T
| FA—— A N N o T T -
i MCS T =) ! o o ] a
" — \ T 1 — o 1 —
i MRW + | = o | LPS T
| BCLK ‘ | Pl S « [T - ©
I \ I © | ARF 1= |
: : : 2K ATF GRF o« 32 j ‘_:M E
ettt 2K GRF L . >
1 o ' —
1 o 1
1 [a s ! —
I I S
. - i | IRF . S
' 16 x ! %)
| OM D0-D15 ; DM_IRZIR| X 32 | 2
1 o ! o
: DATA DATA 32 !
! MOVER< DM CONTROL—=—== MOVER 2 AT !
: PORT DM :
DMCLK ~——r] -o +2 . SCLK
TSB12LV32 FUNCTIONAL BLOCK DIAGRAM
FIGURE 3. Block diagram.
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TSB12LV32 WRITE

NO

YES

YES

MB8BIT/SIZ0 = 1

NO

Y

MICROCONTROLLER WRITES
MSBYTE (BYTE O0)
TO TSB12LV32

NO

YES

MICROCONTROLLER WRITES
BYTE 1
TO TSB12LV32

NO

YES

MICROCONTROLLER WRITES
BYTE 2
TO TSB12LV32

NO

YES

MICROCONTROLLER WRITES

NO

MICROCONTROLLER WRITES

NO | "MSDOUBLET (DOUBLETO)
TO TSB12LV32
YES
No | MICROCONTROLLER WRITES
TSB12LV32 LSDOUBLET (DOUBLET1)
REJECTS TO TSB12LV32
QUADLET
WRITE AND YES
ISSUES A
MCERROR
INTERRUPT

BYTE 3 - L4
TO TSB12LV32
YES
TSB12LV32 ACCEPTS QUADLET WRITE
!
MICROCONTROLLER BYTE STACK OPERATION (WRITE)

FIGURE 3. Block diagram — Continued.
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TSB12LV32 READ

| T

YES

MICROCONTROLLER
READS SAME QUADLET

AS BEFORE

YES

NO

READS SAME
BYTE/DOUBLET AS

MICROCONTROLLER

BEFORE

TSB12LV32
PROVIDES UPDATED
BYTE/DOUBLET DATA

YES

NO

TSB12LV32
PROVIDES UPDATED
BYTE/DOUBLET DATA

TSB12LV32

PROVIDES HELD
BYTE/DOUBLET DATA

L

MICROCONTROLLER BYTE UNSTACK OPERATION (READ)

FIGURE 3. Block diagram — Continued.
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= |54
— | |- S3
~=-S2 H4
_.—_I—-| ~S1 H1 H3 —lj_ = =-S5
~-50  HO - - H2 " | H5
BCLK " oA N AN A
MAR X /
T, / ! /
nls
MCA X # \ /
MALO:61 SRRRRRRK ADDRESS KRR ADDRESS
|<—Dz——|
MD[O:15] DATA KRR DATA
——| ‘«—01
TEA X /
MBBIT/
SIZ0 X #
MCMODE/
stzr . _F X

MICROCONTROLLER CRITICAL TIMMING

FIGURE 4. Load circuit and timing waveforms.
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DMDONE f

DMRW P \

D2-=]
DMPRE J;:\

DMERROR P

PKTFLAG # N\ /" \
DMREADY _ # X

: XXX XRX XXX XXXXXXXXXXXXXY) (RXXXRXXXXXXRYYR),
DMD L0 15T ALY DATA RN

CLOCK TO OUTPUT TIMING WITH RESPECT TO DMCLK

DO r-—

LREQ /

CYCLEIN X £

CONTNDR X% P
D1 = |——

OOOXXXXX z"" XXXOOOOOOOONNNNNN

CONTROL X

Y A )
CTLIO:1) XN CONTROL RXOSAEAENSKNA
—-J Dzr-—
. (OO RN
pro:71 RERERK DATA RO DATA X

CRITICAL TIMING FOR THE TSB12LV32/PHY INTERFACE

FIGURE 4. Load circuit and timing waveforms - Continued.
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4. VERIFICATION

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,
classification, packaging, and labeling of moisture sensitive devices, as applicable.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard commercial
practices for electrostatic discharge sensitive devices.

6. NOTES
6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer’s data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee
of present or continued availability as a source of supply for the item. DLA Land and Maritime maintains an online database of all
current sources of supply at http://www.landandmaritime.dla.mil/Programs/Smct/.

Vendor item drawing Device Vendor part number Top-Side
administrative control manufacturer Marking
number 1/ CAGE code
V62/03622-01XE 01295 TSB12LV32TPZEP TSB12LV32TEP

1/ The vendor item drawing establishes an administrative control number
for identifying the item on the engineering documentation.

CAGE code Source of supply
01295 Texas Instruments, Inc.

Semiconductor Group

8505 Forest Lane

P.O. Box 660199

Dallas, TX 75243

Point of contact: U.S. Highway 75 South
P.O. Box 84, M/S 853
Sherman, TX 75090-9493
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