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Data Sheet Addendum DATE: August 1996

Document Addendum: GFW Plastic Ball Grid Array Package
This addendum is being added to the TMS320C44 Digital Signal Processor Data Sheet.

Literature Number Being Updated: SPRS031B
This Data Sheet Addendum (SPRU177) ships with the TMS320C44 Digital Signal Processor Data Sheet.

Documentation Addendum
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Figure 1. TMS320C44 GFW Package Pin Detall
(Bottom View)

NOTES: A. N/C = No connection to this frame pin

B. Numbers around the detail in Figure 1 are ball pin numbers.

C. Vsgg ground potential ring is connected to the BGA ball pins as listed:
Al,A2,A26,B2,B25,B26, C3, C24, D4, D9, D14, D19, D23, E2 [V(sup)l H4, J23, L11-L16, M11-M16, N4, P23,
V4,W23,AC4,AC8, AC13,AC18,AC23,AD3, AD24, AE1, AE2, AE25, AF1, AF25, AF26. (The following Vgg pins
are also thermal connections)
L11 - 116, T11 — T16, M11 — M16, N11 — N16, P11 — P16, R11 — R16.

D. Vpp power potential ring is connected to the BGA ball pins as listed:
D6, D11, D16, D21, F4, F23, L4, L23, T4, T23, AA4, AA23, AC6, AC11, AC16, AC21.



TMS320C44 GFW Package Pin Assignments Numerical
Listing by Ball Pin Number

BALL PIN BALL PIN BALL PIN BALL PIN
NUMBER  FUNCTION | NUMBER  FUNCTION | NUMBER  FUNCTION | NUMBER  FUNCTION
Al Vss B17 LD13 D7 N/C G25 N/C
A2 Vss B18 N/C D8 Al5 G26 N/C
A3 N/C B19 LD16 D9 Vss H1 N/C
A4 A7 B20 LD19 D10 A21 H2 D22
A5 N/C B21 N/C D11 VDD H3 D21
A6 N/C B22 LD25 D12 N/C H4 Vsg
A7 Al14 B23 LD27 D13 N/C H23 LA11
A8 A18 B24 LD29 D14 Vss H24 LA10
A9 N/C B25 Vss D15 LD6 H25 LA13
A10 A22 B26 Vss D16 VDD H26 LA12
ALl N/C c1 Al D17 N/C a1 D19
A12 LD1 c2 A2 D18 N/C J2 D20
A13 N/C c3 Vss D19 Vss J3 D17
Al4 N/C c4 A4 D20 N/C J4 N/C
A15 LD9 c5 A6 D21 VDD J23 Vss
A16 N/C cé A10 D22 LD24 J24 N/C
A17 LD11 c7 N/C D23 Vss J25 LA16
A18 LD14 cs A13 D24 N/C J26 LA14
A19 LD15 c9 A17 D25 LA3 K1 D16
A20 LD18 C10 A19 D26 LA1 K2 D18
A21 LD20 ciu1 A23 E1 D29 K3 N/C
A22 LD22 C12 N/C E2 V(SUB) K4 N/C
A23 N/C c13 LD2 E3 D30 K23 LA17
A24 LD28 C14 LD4 E4 D31 K24 LA15
A25 LD30 C15 LD5 E23 LA2 K25 N/C
A26 Vss C16 LD8 E24 LAO K26 LA18
B1 A3 c17 N/C E25 LA5 L1 D14
B2 Vss c18 LD12 E26 LA4 L2 D15
B3 A5 C19 N/C F1 N/C L3 D12
B4 A9 C20 LD17 F2 D28 L4 VDD
B5 ALl c21 LD21 F3 D26 L11 vggt
B6 A12 c22 LD23 F4 VDD L12 vgsT
B7 A16 c23 LD26 F23 VDD L13 vggt
B8 N/C c24 Vss F24 N/C L14 vgsT
B9 A20 C25 N/C F25 LA9 L15 vggt
B10 N/C C26 LD31 F26 LA7 L16 vgst
B11 LDO D1 N/C G1 D24 L23 VDD
B12 LD3 D2 A0 G2 D25 L24 LA19
B13 N/C D3 N/C G3 D23 L25 LA23
B14 LD7 D4 Vss G4 D27 L26 LA21
B15 LD10 D5 A8 G23 LA8 M1 N/C
B16 N/C D6 VDD G24 LAG M2 D13

T Thermal connection




TMS320C44 GFW Package Pin Assignments Numerical
Listing by Ball Pin Number (Continued)

BALL PIN BALL PIN BALL PIN BALL PIN
NUMBER  FUNCTION | NUMBER  FUNCTION | NUMBER  FUNCTION | NUMBER  FUNCTION
M3 N/C R3 D3 w1 N/C AC11 VDD
M4 D11 R4 D1 w2 C4D5 AC12 C5D3

M11 vsst R11 Vsst w3 RDYO AC13 Vss
M12 vgsT R12 vgsT w4 CEO AC14 N/C
M13 vsst R13 vgst w23 Vss AC15 C2D2
M14 vssT R14 vssT w24 LLOCK AC16 VDD
M16 vgst R15 vgst w25 LAE AC17 N/C
M15 vgsT R16 vgsT w26 N/C AC18 Vss
M23 LA20 R23 IACK Y1 C4D3 AC19 N/C
M24 LA22 R24 H3 Y2 C4D4 AC20 CACK1
M25 X2CLKIN R25 C1D2 Y3 C4D0 AC21 VDD
M26 N/C R26 LSTAT3 Y4 DE AC22 N/C
N1 N/C T1 D2 Y23 LRDY1 AC23 Vss
N2 N/C T2 D4 Y24 N/C AC24 LRWO
N3 D7 T3 N/C Y25 TCLKO AC25 LSTRBO
N4 Vss T4 VDD Y26 TCLK1 AC26 LPAGEO
N11 vgst T11 vgst AAL C4D1 AD1 N/C
N12 vgst T12 vgst AA2 C4D2 AD2 N/C
N13 vgst T13 vgst AA3 CSTRB4 AD3 Vss
N14 vgst T14 vgst AA4 VDD AD4 PAGE1
N15 vsst T15 vsst AA23 VDD AD5 STATO
N16 vgsT T16 vggT AA24 LCE1 AD6 STAT2
N23 H1 T23 VDD AA25 LPAGE1 AD7 PAGEO
N24 N/C T24 N/C AA26 LDE AD8 RESETLOC1
N25 N/C T25 LSTATL AB1 CRDY4 AD9 CSTRB5
N26 N/C T26 LSTAT2 AB2 TCK AD10 C5D7
P1 D8 u1 N/C AB3 TDO AD11 N/C
P2 D10 u2 DO AB4 ™S AD12 N/C
P3 D5 U3 C4D6 AB23 LCEO AD13 N/C
P4 D9 u4 CE1 AB24 LSTRB1 AD14 c2D7
P11 vssT u23 C1D4 AB25 LRDYO AD15 C2D4
P12 vsst u24 C1D3 AB26 LRW1 AD16 c2D1
P13 vsst u25 N/C AC1 TRST AD17 CRDY2
P14 vsst u26 LSTATO AC2 N/C AD18 CDIR1
P15 vsst V1 RDY1 AC3 N/C AD19 CDIR5
P16 vgst V2 c4D7 AC4 Vss AD20 CREQ1
P23 Vss V3 LOCK AC5 STRB1 AD21 CRDY1
P24 X1 V4 Vss AC6 VDD AD22 IIOF3
P25 C1D1 V23 C1D7 AC7 N/C AD23 N/C
P26 C1D0 V24 C1D5 AC8 Vss AD24 Vss
R1 N/C V25 C1D6 AC9 STRBO AD25 N/C
R2 D6 V26 N/C AC10 CACK5 AD26 N/C

T Thermal connection




TMS320C44 GFW Package Pin Assignments Numerical
Listing by Ball Pin Number (Continued)

BALL PIN BALL PIN BALL PIN BALL PIN
NUMBER  FUNCTION | NUMBER  FUNCTION | NUMBER  FUNCTION | NUMBER  FUNCTION
AE1 Vss AE14 C5D1 AF1 Vss AF14 C5D0
AE2 Vss AE15 N/C AF2 D1 AF15 C2D6
AE3 EMUO AE16 C2D5 AF3 EMU1 AF16 c2D3
AE4 CACKA4 AE17 N/C AF4 CREQ4 AF17 C2D0
AE5 RW1 AE18 N/C AF5 N/C AF18 CSTRB2
AE6 STATL AE19 CACK2 AF6 N/C AF19 CREQ2
AE7 N/C AE20 CDIR2 AF7 STAT3 AF20 CDIR4
AE8 RWO AE21 CSTRB1 AF8 AE AF21 ROMEN
AE9 RESETLOCO AE22 IIOF0 AF9 RESET AF22 IIOF1
AE10 CRDY5 AE23 N/C AF10 N/C AF23 IIOF2
AE11 CREQ5 AE24 NMI AF11 C5D6 AF24 N/C
AE12 C5D5 AE25 Vss AF12 C5D4 AF25 Vss
AE13 N/C AE26 N/C AF13 C5D2 AF26 Vss

T Thermal connection




TMS320C44 GFW Package Pin Assignments
Alphabetical Listing by Ball Pin Function

BALL PIN BALL PIN BALL PIN BALL PIN
NUMBER  FUNCTION | NUMBER  FUNCTION | NUMBER  FUNCTION | NUMBER  FUNCTION
D2 AO AAL c4aD1 P3 D5 E25 LA5
c1 Al AA2 c4D2 R2 D6 G24 LAG
c2 A2 Y1 C4D3 N3 D7 F26 LA7
B1 A3 Y2 c4D4 P1 DS G23 LAS
c4 A4 w2 c4D5 P4 D9 F25 LA9

B3 A5 us C4D6 P2 D10 H24 LA10
c5 A6 V2 c4aD7 M4 D11 H23 LAL1
A4 A7 AF14 C5D0 L3 D12 H26 LA12
D5 A8 AE14 c5D1 M2 D13 H25 LA13
B4 A9 AF13 C5D2 L1 D14 J26 LA14
c6 A10 AC12 C5D3 L2 D15 K24 LA15
B5 A1l AF12 C5D4 K1 D16 J25 LA16
B6 A12 AE12 C5D5 J3 D17 K23 LA17
cs A13 AF11 C5D6 K2 D18 K26 LA18
A7 Al4 AD10 C5D7 J D19 L24 LA19
D8 A15 AC20 CACK1 J2 D20 M23 LA20
B7 A16 AE19 CACK2 H3 D21 L26 LA21
co A17 AE4 CACKA4 H2 D22 M24 LA22
A8 A18 AC10 CACK5 G3 D23 L25 LA23
C10 A19 AD18 CDIR1 Gl D24 W25 LAE
B9 A20 AE20 CDIR2 G2 D25 AB23 LCEO
D10 A21 AF20 CDIR4 F3 D26 AA24 LCE1
A10 A22 AD19 CDIR5 G4 D27 B11 LDO
ci1 A23 w4 CEO F2 D28 A12 LD1
AF8 AE U4 CE1 E1l D29 c13 LD2
P26 C1D0 AD21 CRDY1 E3 D30 B12 LD3
P25 ciD1 AD17 CRDY?2 E4 D31 c14 LD4
R25 C1D2 AB1 CRDY4 Y4 DE ci15 LD5
U24 C1D3 AE10 CRDY5 AE3 EMUO D15 LD6
u23 C1D4 AD20 CREQ1 AF3 EMU1 B14 LD7
V24 C1D5 AF19 CREQ2 N23 H1 C16 LD8
V25 C1D6 AF4 CREQ4 R24 H3 Al5 LD9
V23 C1D7 AE11 CREQ5 R23 IACK B15 LD10
AF17 C2D0 AE21 CSTRB1 AE22 IIOF0 A17 LD11
AD16 c2D1 AF18 CSTRB2 AF22 IIOF1 ci8 LD12
AC15 c2D2 AA3 CSTRB4 AF23 [IOF2 B17 LD13
AF16 c2D3 AD9 CSTRB5 AD22 IIOF3 Al8 LD14
AD15 C2D4 U2 DO E24 LAO A19 LD15
AE16 C2D5 R4 D1 D26 LAl B19 LD16
AF15 C2D6 T1 D2 E23 LA2 C20 LD17
AD14 c2D7 R3 D3 D25 LA3 A20 LD18
Y3 C4D0 T2 D4 E26 LA4 B20 LD19

T Thermal connection



TMS320C44 GFW Package Pin Assignments
Alphabetical Listing by Ball Pin Function (Continued)

BALL PIN BALL PIN BALL PIN BALL PIN
NUMBER  FUNCTION | NUMBER  FUNCTION [ NUMBER  FUNCTION | NUMBER  FUNCTION
A21 LD20 AC7 N/C G25 N/C AB2 TCK

c21 LD21 AD1 N/C G26 N/C Y25 TCLKO
A22 LD22 AD11 N/C H1 N/C Y26 TCLK1
c22 LD23 AD12 N/C J24 N/C AF2 TD1
D22 LD24 AD13 N/C J4 N/C AB3 TDO
B22 LD25 AD2 N/C K25 N/C AB4 ™S
c23 LD26 AD23 N/C K3 N/C AC1 TRST
B23 LD27 AD25 N/C K4 N/C AA23 VDD
A24 LD28 AD26 N/C M1 N/C AA4 VDD
B24 LD29 AE13 N/C M26 N/C AC11 VDD
A25 LD30 AE15 N/C M3 N/C AC16 VDD
C26 LD31 AE17 N/C N1 N/C AC21 VbD
AA26 LDE AE18 N/C N2 N/C AC6 VDD
w24 LLOCK AE23 N/C N24 N/C D11 VbD
V3 LOCK AE26 N/C N25 N/C D16 VpD
AC26 LPAGEO AE7 N/C N26 N/C D21 VDD
AA25 LPAGE1 AF10 N/C R1 N/C D6 VbD
AB25 LRDYO AF24 N/C T24 N/C F23 VDD
Y23 LRDY1 AF5 N/C T3 N/C F4 VDD
AC24 LRWO AF6 N/C u1 N/C L23 VbD
AB26 LRW1 B10 N/C u25s N/C L4 VDD
U26 LSTATO B13 N/C V26 N/C T23 VbD
T25 LSTAT1 B16 N/C w1 N/C T4 VbD
T26 LSTAT2 B18 N/C W26 N/C Al Vss
R26 LSTAT3 B21 N/C Y24 N/C A2 Vss
AC25 LSTRBO B8 N/C AE24 NMI A26 Vss
AB24 LSTRB1 c12 N/C AD7 PAGEO B2 Vss
A1l N/C c17 N/C AD4 PAGE1 B25 Vss
A13 N/C c19 N/C w3 RDYO B26 Vss
Al4 N/C c25 N/C V1 RDY1 c24 Vss
A16 N/C c7 N/C AF9 RESET c3 Vss
A23 N/C D1 N/C AE9 RESETLOCO D14 Vss
A3 N/C D12 N/C AD8 RESETLOC1 D19 Vss
A5 N/C D13 N/C AF21 ROMEN D23 Vss
A6 N/C D17 N/C AE8 RWO D4 Vss
A9 N/C D18 N/C AE5 RW1 D9 Vss
AC14 N/C D20 N/C AD5 STATO H4 Vss
AC17 N/C D24 N/C AE6 STAT1 J23 Vss
AC19 N/C D3 N/C AD6 STAT2 L11 vsst
AC2 N/C D7 N/C AF7 STAT3 L12 vsst
AC22 N/C F1 N/C AC9 STRBO L13 vsst
AC3 N/C F24 N/C AC5 STRB1 L14 vsst

T Thermal connection




TMS320C44 GFW Package Pin Assignments
Alphabetical Listing by Ball Pin Function (Continued)

BALL PIN BALL PIN BALL PIN BALL PIN
NUMBER  FUNCTION | NUMBER  FUNCTION | NUMBER  FUNCTION | NUMBER  FUNCTION
L15 vgst N4 Vss T11 vgst AE1 Vss
L16 vsst P11 vsst T12 vsst AE2 Vss
M11 vgst P12 vgst T13 vgst AE25 Vss
M12 vgst P13 vgst T14 vgst AF1 Vss
M13 vgst P14 vgst T15 vgst AF25 Vss
M14 vggT P15 vssT T16 vggT AF26 Vss

M15 vgst P16 vgst V4 Vss E2 V(suB)

M16 vsst P23 Vss w23 Vss P24 X1
N11 vgst R11 vgst AC4 Vss M25 X2CLKIN
N12 vgst R12 vgst AC8 Vss

N13 vssT R13 vggt AC13 Vss

N14 vgst R14 vgst AC18 Vss

N15 vgsT R15 vgst AC23 Vss

N16 vssT R16 vgsT AD24 Vss

T Thermal connection



MECHANICAL DATA

GFW (S-PBGA-N388)
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NOTES: A. Alllinear dimensions are in millimeters.

B. This drawing is subject to change without notice.




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.
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