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DIGITAL SIGNAL PROCESSOR
KNOWN GOOD DIE

SGZS008A — JULY 1996 — REVISED JUNE 1997

® Fast Instruction Cycle Times of 35 ns and
50 ns

® Source-Code Compatible With all 'C1x and
'C2x Devices

® RAM-Based Operation
— 9K-Words x 16-Bit Dual-Access On-Chip
Program/Data RAM ('C50KGD Only)
— 1K-Words x 16-Bit Single-Access
On-Chip Program/Data RAM ('BC51 Only)
— 1056-Word x 16-Bit Dual-Access On-Chip
Data RAM

® 2K-Word x 16-Bit On-Chip Boot ROM
('C50KGD Only)

® 224K-Word x 16-Bit Maximum Addressable
External Memory Space (64K-Word
Program, 64K-Word Data, 64K-Word 1/0,
and 32K-Word Global)

® 8K-Word x 16-Bit On-Chip ROM With Boot
Code ('BC51KGD Only)

description

32-Bit Arithmetic Logic Unit (ALU)
— 32-Bit Accumulator (ACC)
— 32-Bit Accumulator Buffer (ACCB)

16-Bit Parallel Logic Unit (PLU)

16 x 16-Bit Multiplier, 32-Bit Product

Eleven Context Switch Registers

Two Buffers for Circular Addressing
Full-Duplex Synchronous Serial Port
Time-Division Multiplexed Serial Port (TDM)
Timer With Control and Counter Registers

16 Software Programmable Wait-State
Generators

Divide-By-1 Clock Option
IEEE Standard 1149.1 T Test Access Port
Operations are Fully Static

Fabricated Using the Texas Instruments
Enhanced Performance Implanted CMOS
(EPICO) 0.72-um Technology

The TMP320C50KGD digital signal processor (DSP) is a high performance, 16-bit, fixed-point processor
manufactured in 0.72-um double-level metal CMOS technology. The TMP320BC51KGD has the same
functionality as the '"C50KGD except for a different memory configuration.

Texas Instruments Military Products currently employs three primary processes for the development of a known
good die (KGD), one of which is applied to the TMP320C50 and TMP320BC51 devices. This process, known
as hot-chuck-probe, uses a standard probed product that is tested again, this time at full data sheet
specifications, in wafer form at speed and elevated temperature (85°C). Each individual die then is sawed,
inspected, and packed for shipment. This flow produces a bare die that has been temperature-tested at speed
and is known to be good, without having to use a temporary package.

A number of enhancements to the basic 'C2x architecture give the 'C5x a minimum 2x performance over the
previous generation. A four-deep instruction pipeline, incorporating delayed branching, delayed call to
subroutine, and delayed return from subroutine, allows the 'C5x to perform instructions in fewer cycles. The
addition of a PLU gives the 'C5x a method of manipulating bits in data memory without using the accumulator
and ALU. The 'C5x has additional shifting and scaling capability for proper alignment of multiplicands or storage
of values to data memory.

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.

T |EEE Standard 1149.1-1990, IEEE Standard Test-Access Port and Boundary-Scan Architecture
EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.

Copyright O 1997, Texas Instruments Incorporated
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description (continued)

With the addition of the IDLE2 instruction, the 'C5x achieves low-power consumption. IDLE2 removes the
functional clock from the internal hardware of the 'C5x that puts it into a total-sleep mode using only 5 pA. A
low-logic level on an external interrupt with chip duration of at least five clock cycles ends the IDLE2 mode.

TMP Product Flow; 40 and 57 MHz

Multiprobe Hot chuck probe @ 85°C

Visual 40x

Test conditions Per commercial data sheet

DC test Tested to datasheet @ 85°C

AC test Tested to datasheet @ 85°C @ Speed
Warranty Datasheet upon shipment, 1 year
CofC Yes

For electrical and timing specifications, see the TMS320C5x, TMS320LC5x Digital Signal Processors data
sheet, literature number SPRS030.

Specific Die Related Information

391 mils x 421 mils for 'C50

Die Size (approximate) 282 mils x 325 mils for 'BC51

Die Thickness 15.5 mils + 1 mil
Backside Surface Finish SI02

Die Backside Potential Floating

Max Allowable Die Junction Operating Temperature 175°C
Glassivation Material and Thickness 3KAOX/9KACN
Recommended Packing GEL PAK

Die Attach Information SILVER GLASS
Suggested Bond Wire Size 1.25 AL
Suggested Bonding Method WEDGE

ESD Sensitivity Class Il

Max Allowable Process Temperature for Die Attach 450°C
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TMP320C50 Pad Information

PAD [ XCENTER | YCENTER | PAD NAME PAD | XCENTER | YCENTER | PAD NAME
ToP| 1 5347.4 9670.8 | 1AQ 41 106.3 17833 | CLKR
2 5161.8 9670.8 | TRST 42 106.3 13536 | Vpps
3 4908.6 9670.8 | Vgst 43 106.3 1218.6 | Vpps
4 4773.6 96708 | Vgso BOTTOM | 44 1513.4 106.3 Vg7
5 4573.4 9670.8 | MP/MC 45 1648.4 106.3 Vsss
6 4139.3 9670.8 | D15 46 2128.3 106.3 AO
7 3851.3 9670.8 | D14 a7 2403.3 106.3 Al
8 3515.3 9670.8 | D13 48 2637.3 106.3 A2
9 3272.3 9670.8 | D12 49 2912.2 106.3 A3
10 3024.8 9670.8 | D11 50 3132.7 106.3 A4
11 2777.3 9670.8 | D10 51 3407.7 106.3 A5
12 2421.0 9670.8 | D9 52 3628.2 106.3 A6
13 21211 9670.8 | D8 53 3903.1 106.3 A7
14 1702.6 96708 | Vpp1 54 4123.6 106.3 A8
15 1567.6 9670.8 | Vpp2 55 4398.6 106.3 A9
LEFT | 16 106.3 8552.8 Vss3 56 4569.6 106.3 VpD7
17 106.3 8417.8 | Vssa 57 4704.6 106.3 VDDs
18 106.3 7859.8 | D7 58 4896.7 106.3 TDI
19 106.3 76168 | D6 59 5319.8 106.3 Vsso
20 106.3 73213 | D5 60 5454.8 106.3 V5510
21 106.3 7096.3 | D4 61 5646.0 106.3 CLKMOD1
22 106.3 6871.3 | D3 62 5886.6 106.3 A10
23 106.3 66463 | D2 63 6161.6 106.3 ALl
24 106.3 63239 | D1 64 6527.3 106.3 A12
25 106.3 6098.9 | DO 65 6802.3 106.3 A13
26 106.3 5818.7 | T™MsS 66 7036.3 106.3 Al4
27 106.3 54980 | Vpps 67 7311.2 106.3 A15
28 106.3 5363.0 | Vppa 68 8202.2 106.3 VDD9
29 106.3 49422 | TCK 69 8337.2 106.3 VDD10
30 106.3 47643 | NC 70 8649.0 106.3 RD
31 106.3 46012 | Vgss 71 91955 106.3 WE
32 106.3 44662 | Vssg RIGHT [ 72 10274.3 12538 | vssi1
33 106.3 40410 | INT1 73 | 10274.3 13888 | Vgsio
34 106.3 3789.2 | INT2 74 10274.3 19022 | DS
35 106.3 35374 | INT3 75 10274.3 22366 | IS
36 106.3 32014 | INT4 76 10274.3 25248 | PS
37 106.3 29496 | NMI 77 10274.3 28826 | RW
38 106.3 2697.8 | DR 78 | 10274.3 3168.8 | STRB
39 106.3 24459 | TDR 79 10274.3 33650 | BR
40 106.3 2035.1 | FSR 80 | 102743 36257 | NC
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TMP320C50 Pad Information (Continued)

PAD | XCENTER | YCENTER | PAD NAME
81 10274.3 3795.5 CLKIN2
82 10274.3 3950.6 X2/CLKIN
83 10274.3 4126.6 X1
84 10274.3 4296.2 NC
85 10274.3 4459.4 VDD11
86 10274.3 4594.4 VpD12
87 10274.3 4766.7 TDO
88 10274.3 5085.1 Vss13
89 10274.3 5220.1 Vssi14
90 10274.3 5375.3 CLKMD2
91 10274.3 5579.4 FSX
92 10274.3 5866.1 TESX/ITFRM
93 10274.3 6086.8 DX
94 10274.3 6379.1 TDX
95 10274.3 6599.8 HOLDA
96 10274.3 6820.5 XF
97 10274.3 7180.3 CLKOUT1
98 10274.3 7558.5 IACK
99 10274.3 8089.5 VDD13
100 10274.3 8224.5 VDD14
101 10274.3 8724.3 NC
102 10274.3 8859.3 NC

TOP-R| 103 | 92014 9670.8 | EMUO
104 | 8796.6 9670.8 | EMU1/OFF
105 | 8540.1 9670.8 |Vssis
106 | 8405.1 9670.8 |Vssie
107 | 7927.9 9670.8 | TOUT
108 | 7690.0 9670.8 [ TCLKX
109 | 7456.5 9670.8 | CLKX
110 | 71338 9670.8 | TFSR/TADD
11 | 6956.1 9670.8 | TCLKR
112 | 67718 9670.8 |[RS
113 | 65875 9670.8 |READY
114 | 6403.1 9670.8 |HOLD
115 | 6016.9 9670.8 | BIO
116 | 5780.7 9670.8 [Vpp1s
117 | 5645.7 9670.8 |Vpp16

{’f TeEXAS
INSTRUMENTS

4 POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443



TMP320C50KGD, TMP320BC51KGD
DIGITAL SIGNAL PROCESSOR
KNOWN GOOD DIE

SGZS008A — JULY 1996 — REVISED JUNE 1997

TMP320BC51 Pad Information

PAD [ XCENTER | YCENTER | PAD NAME PAD | XCENTER | YCENTER | PAD NAME
ToP| 1 3424.6 79813 | 1AQ 41 106.3 1119.3 | CLKR
2 3261.4 7981.3 | TRST 42 106.3 847.2 VDD5
3 3098.3 79813 | Vgsp 43 106.3 712.2 VDD6
4 2963.3 7981.3 Vss2 BOTTOM | 44 584.2 106.3 Vsg7
5 2808.1 7981.3 | mMP/MC 45 719.2 106.3 Vsss
6 2594.4 79813 | D15 46 947.1 106.3 AO
7 2387.4 7981.3 | D14 a7 1222.0 106.3 Al
8 2087.5 79813 | D13 48 1420.0 106.3 A2
9 1880.5 7981.3 | D12 49 1695.0 106.3 A3
10 1669.0 79813 | b1 50 1893.0 106.3 A4
11 1457.5 7981.3 | D10 51 2167.9 106.3 A5
12 1137.2 79813 | D9 52 2365.9 106.3 A6
13 909.3 79813 | D8 53 2640.9 106.3 A7
14 738.3 79813 | Vpp1 54 2856.9 106.3 A8
15 603.3 79813 | Vpp2 55 3131.8 106.3 A9
LEFT | 16 106.3 72265 | Vssa 56 3280.3 106.3 VDD7
17 106.3 7091.5 Vssq 57 34153 106.3 VDDs
18 106.3 67360 | D7 58 3585.0 106.3 TDI
19 106.3 6477.7 | D6 59 3918.1 106.3 Vsso
20 106.3 6121.9 | D5 60 4053.1 106.3 V5510
21 106.3 5863.6 | D4 61 4208.2 106.3 CLKMOD1
22 106.3 5600.8 | D3 62 4412.9 106.3 A10
23 106.3 53425 | D2 63 4687.8 106.3 ALl
24 106.3 4986.7 | D1 64 4945.6 106.3 A12
25 106.3 47284 | po 65 5220.5 106.3 A13
26 106.3 45608 | TMS 66 5418.5 106.3 Al4
27 106.3 43931 | Vpps 67 5693.5 106.3 A15
28 106.3 42581 | Vppa 68 5870.8 106.3 VDD9
29 106.3 38282 | TCK 69 6005.8 106.3 VDD10
30 106.3 3650.4 | NC 70 6187.1 106.3 RD
31 106.3 3487.2 | Vgss 71 6427.5 106.3 WE
32 106.3 3352.2 | Vsss RIGHT | 72 6884.0 693.1 Vssi1
33 106.3 3107.1 | INT1 73 6884.0 828.1 Vss12
34 106.3 28553 | INT2 74 6884.0 1254.0 | DS
35 106.3 2603.4 | INT3 75 6884.0 15256 | IS
36 106.3 23125 | INT4 76 6884.0 17238 | PS
37 106.3 21056 | NMI 77 6884.0 20816 | RW
38 106.3 1898.8 | DR 78 6884.0 2367.8 | STRB
39 106.3 1647.0 | TDR 79 6884.0 2609.0 | BR
40 106.3 1326.2 | FSR 80 6884.0 28742 | NC
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TMP320BC51 Pad Information (Continued)

PAD | XCENTER | YCENTER | PAD NAME
81 6884.0 3048.5 CLKIN2
82 6884.0 3208.1 X2/CLKIN
83 6884.0 3384.1 X1
84 6884.0 3558.2 NC
85 6884.0 3725.9 VDD11
86 6884.0 3860.9 VDpD12
87 6884.0 4037.7 TDO
88 6884.0 4365.1 Vss13
89 6884.0 4500.1 Vssi14
90 6884.0 4659.8 CLKMD2
91 6884.0 4872.9 FSX
92 6884.0 5168.6 TESX/ITFRM
93 6884.0 5330.8 DX
94 6884.0 5600.6 TDX
95 6884.0 5798.8 HOLDA
96 6884.0 6042.0 XF
97 6884.0 6311.8 CLKOUT1
98 6884.0 6690.0 IACK
99 6884.0 6951.0 VDD13
100 6884.0 7086.0 VDD14
101 6884.0 7333.8 NC
102 6884.0 7468.8 NC
TOP-R | 103 6378.6 7981.3 EMUO
104 6081.8 7981.3 EMU1/OFF
105 5829.8 7981.3 Vssis
106 5694.8 7981.3 Vssie
107 5532.6 7981.3 TOUT
108 5335.1 7981.3 TCLKX
109 5137.7 7981.3 CLKX
110 4850.9 7981.3 TFSR/TADD
111 4695.8 7981.3 TCLKR
112 4533.9 7981.3 RS
113 4372.1 7981.3 READY
114 4205.8 7981.3 HOLD
115 3887.0 7981.3 BIO
116 3731.9 7981.3 VDD15
117 3596.9 7981.3 VDD16
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MECHANICAL DATA

MOUNT AND BOND
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MECHANICAL DATA

MOUNT AND BOND
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated



