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GEORGIA TECH GT-VNUC 

VLSI DESIGN VERIFICATION DOCUMENT 

INTRODUCTION 

There are eleven (11) Georgia Tech VLSI designs (see Table 1) in the AHAT Program. Each 
of these designs has been produced by Georgia Tech using the Genesil Silicon Compiler. Each de- 
sign has passed the design verification process at Silicon Compiler Systems / Mentor Graphics and 

each has been fabricated in a bulk CMOS process (fabrication of certain chips was not complete 
when this document was released). Each of the Georgia Tech designs listed in Table 1 is being de- 
livered to US ASDC and to the Harris Corporation for conversion and fabrication in a rad-hard pro- 
cess. The program under which this work is done is AHAT (Advanced Hardened Avionics Technol- 
ogy). This document includes design information for the Georgia Tech non-uniformity 

compensation chip, GT-VNUC. 



Table 1. Georgia Tech Chip Set for AHAT 

Design DV Passed Tape Delivered Fabricated Tested 

GT-VFPU/1A 01/17/89 08/03/90 05/19/89 04/04/90 

GT-VSNI 01/17/89 05/23/90 04/14/89 04/04/90 

GT-VSM8 01/17/89 06/08/90 05/06/89 04/04/90 

GT-VCTR 02/08/90 07/12/90 07/13/90 07/27/90 

GT-VCLS 01/26/90 07/12/90 07/13/90 07/27/90 

GT-VSF 09/12/89 07/19/90 07/13/90 07/27/90 

GT-VTHR 12/11/90 02/15/91 03/01/91 03/08/91 

GT-VDAG 02/22/91 02/25/91 05/01/91 

GT-VIAG 03/08/91 03/11/91 05/07/91 

GT-VTF 

GT-VNUC 07/05/91 

Table 2. Georgia Tech Documents Sent for AHAT 

Document Item Date Sent 

Georgia Tech GT-VFPU VLSI Design Verification Document 05/15/90 

Georgia Tech GT-VSNI VLSI Design Verification Document 05/23/90 

Georgia Tech GT-VSM8 VLSI Design Verification Document 06/08/90 

Georgia Tech GT-VCTR VLSI Design Verification Document 07/12/90 

Georgia Tech GT-VCLS VLSI Design Verification Document 07/12/90 

Georgia Tech GT-VSF VLSI Design Verification Document 07/19/90 

Data Address Generation GT-VDAG Programming Model Document (v.2) 01/03/91 

Instruction Address Generation GT-VIAG Programming Model Document (v.l) 01/03/91 

GT-EP I/O Interface Specification Note 01/17/91 

EP, SNI, SM8 Interconnection Note 01/28/91 

Georgia Tech GT-VTHR VLSI Design Verification Document 02/15/91 

Georgia Tech GT-VDAG VLSI Design Verification Document 02/25/91 

Georgia Tech GT-VIAG VLSI Design Verification Document 03/11/91 

GT-FPU: Operating Speed Test Document 04/16/91 

Staggered Row Focal Plane Array Analysis Document 05/01/91 

GT-EP Pascal Compiler Note, Source Code, and Program Examples 05/06/91 

Instruction Address Generation GT-VIAG Programming Model Document (v.2) 06/07/91 

Georgia Tech GT-VNUC VLSI Design Verification Document 07/05/91 
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GT-VNUC : Non-Uniformity Compensation 

1. Design Verification Checklist 
The DV checklist is attached in Appendix A. 

2. Functional Description 
The GT-VNUC (call NUC) compensates non-linear responses of a FPA by up to 4 linear segments. 

First the FPA is exposed to known intensity values (calibration intensities) and the responses from every 
pixel (calibration responses) are stored in external memories. After the calibration, the NUC reads re- 
sponses of FPA pixels in scan order and performs the compensation by the following equation, 

Pixelj)Ut=^Mi^z0^izIÄ+In [1] 
Ocn+l ~ Oat 

where fpa_pixel is the FPA response, Ocn and Ocn+i are the calibration response of the current pixel which 
\hefpa_pixel falls between (Oc„ < Ocn+i)- h and /„+; are the calibration intensities corresponding to Ocn 

and Ocn+i respectively. 

The following sections describe briefly the function of each module. 

2.1. Module state_mach 
This module preforms basically four functions: synchronizes the chip with respect to the pixel 

clock, preforms a binary search to determine which linear segment the current pixel response lies on (ie. find 
Ocn and Ocn+i), detects an invalid response during calibration and generates control signals for the rest of 
the chip to synchronize their operations with respect to the pixel clock. 

2.1.1. Sub-module clock_sync 
This module synchronizes the pixel clock to the 4X chip clock. 

2.1.2. Sub-module control 
This PLA directs the binary search. For more information about how the binary search works, see 

the GT-VNUC Design Document. 

2.1.3. Sub-module cal_out_gen 
This module contains various latches to hold pixel data and memory data. The flow of the data is 

controlled by the signals coming out from the sub-module control. 
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2.1.4. Sub-module bad_pixel 
While the chip is in the calibration mode, this module examines the incoming pixel data and checks 

if it is monotonically increasing as the calibration intensity increases. If not, the pixel is marked as 'bad 

pixel' by forcing the response of the highest calibration intensity to zero and storing zero to the correspond- 

ing memory location in the external RAMs. For information about a bad_pixel detection algorithm, see the 

GT-VNUC Design Document or GT-VNUC User Guide. 

2.1.5. Sub-module subtract 
A comparator to check if the pixel data is larger than memory data. The result gte is one of the sig- 

nals passed to the control to decide the direction of the binary search. 

2.1.6. Sub-module glue 
Some outputs from the control are delayed one or half cycle here and fed back to the control. Then 

this sub-module together with the control forms a state-machine. The output of the counter in the 

clock_sync is decoded to generate cycleO, cyclel, cycle! and cycle3. They go all over the chip so that every 

module is synchronized to the pixel clock. A 3-bit up-counter is used to generate bank[2:0] during the cali- 

bration. The bank[2:0] is generated in the control during the compensation. This sub-module also collects 

various internal signals of the statejnach and put them onto the external bus stm_out[15:0] through a multi- 

plexer to increase the observability of the statejnach. 

2.2. Module prejiiv 
This module calculates a numerator and a denominator and gives them to the divider. 

numerator = (fpa_pixel - Ocn) * (In+i - 4) [2] 

denominator = Ocn+i - Ocn [3] 

2.2.1. Sub-module regjile 
This module consists of the five 16-bit registers and the control circuitry for this register file. The 

register file holds the calibration intensities and is accessed at cycle2 by int_sub to calculate delta Jnt and 

at cycleO by a module pipe to preform the final addition mpixeljout. 

2.2. 2. Sub-module pix_cal_sub 
Calculate pixel_diff=fpa_pixel - Oc„ 

2.2.3. Sub-module int_sub 
Calculate delta Jnt = /n+; - /„ 

2.2. 4. Sub-module cal_out_sub 
Calculate denominator = Ocn+i - Ocn 
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2.2.5. Sub-module mult 
Calculate numerator=pix_diff* deltajnt 

2.3. Module divider 
The divider consists of three module: dividerl, divider2 and overflow. The divider performs the 

division of 

_   numerator  _ (fpa_pixel - Om)(0Cn+i - Pad [4] 
denominator (Ia+1 -!„) 

The functionalities of each modules are described below. 

2.3.1. Module dividerl 
This is the first half of the divider pipeline. The reason for the divider being spread into two is that 

the whole divider was too big to be logic compiled. But the size of the divider is crucial to the size of the 
whole chip and without logic compiling it, we could not achieve the acceptable chip size. If we spread the 
divider into two, then each of them could be logic compiled separately and the chip size became acceptable. 

A random logic block probe consists of two 4-to-l muxes which collect various internal signals 
of dividerl and put them onto the external buses dividerl_out and dividerl_out2. These buses can be read 
by host at anytime through memjiostjf, hence increase the observability of dividerl. 

2.3.2. Module dividerl 
This is the second half of the divider pipeline. 

2.3.3. Module overflow 
This module detects an overflow of the division. Upon the occurrence of the overflow, it generates 

the signal, div_ovf, to the modulepixel_out and thepixel_out sets its output to the maximum intensity value, 
Oxffff. 

2.4. Module pipe 
This module delays caljntji until the result of the division is available. The output is sent to the 

pixeljaut to form the final result. 

2.4.1. Sub-module bufjree 
This module generates load signals for a sub-module shifter. 

2.4.2. Sub-module shifter 
This module consists of shift registers with the width of 3 and the length of 16. The index to the 

register file is stored here and shifted every pixel clock cycle. The output from the shifter is used to access 
the register file in prejdivlregjile and the output of the register file is send to caljntji. 
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2.4.3.   Sub-module cal_int_n 
This datapath latches cal_int_n[15:0] from prejiivlregjile at cycleO and output it at cycle! to syn- 

chronize with the q[15:0]. 

2.5. Module pixeljout 
This module performs the final addition in [5] to form the compensated output of the FPA response. 

D.   .     ,         .     (fpa_pixel-Ocn)(Jn+x-Q , , r51 Pixel_out = q+IH= =*--— +/„ L J J 

In case of an overflow in the divider, the result is set to Oxffff. In case of a bad pixel response, the result 
is set to the previous value of the same row or zero if the pixel is the first element of the row. 

2.6. Module pix_counter 
The chip sees the FPA as an one-dimensional linear array and this module keeps track of which 

pixel is currently supplying the input by using 20-bit up-counter. This module also flags data between 
Endjowjn and Beginrowjn as dead pixel data. 

2.7. Module frame_sync 
This module delays frame sync signals {Begjramejn, Beg_row_in, Endjramejn and 

End_row_in) until the compensated result (Pixel_out) is available so that the NUC outputs Pixel_out to- 
gether with proper frame sync signals (BegJrame_out, Beg_row_out, Endjramej)ut and End_row_out) 

to the next SP chip. 

2.8. Module mem_host_if 
This module handles interfaces to the external RAMs and to the host. 

2.8.1. Sub-module mem_ctrl 
This sub module generates an output enable signal for the external RAMs. During the calibration 

mode, the chip writes to the external RAMs at cycle2. Thus the output is disabled during the cycle. During 
the compensation mode, the outputs from the external RAMs are always enabled. 

2.8.2. Sub-module memjaddr 
This sub module generates a memory address(Mem_ad<2r) and chip select signals (Cs32k and 

Csl6k) for the external RAMs. It contains various decoding circuitries to generate those signals. 

2.8.3. Sub-module memjdata 
This sub module supplies the data to the external RAMs during calibration. Normally the data is 

coming out from the bad pixel detection circuitry (state _machlbad_pixel), but the host can also write data 
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directly to the RAMs. When hostjnemjvren in controlword is set to 1, the host has the direct control 

of Mem_data[l 5:0]. 

2.8.4. Sub-module hostjctrl 
This sub module handles a handshaking between the chip and the host. When a device select signal 

from the host (Dev_sel[3:0]) matches with Chip_id[3:0] which are hard wired , the NUC pull the Dr low 
to tell the host that the NUC is ready for accepting a request from the host. Now the host can write/read to 
the internal registers of the chip. This module also contains the control_word register which have to be con- 

figured by the host prior to the regular operations. 

2.8.5. Sub-module hostjiata 
All the data from/to the host go through this sub module. Data from the host is latched here at phase 

A and data to the host is muxed here. Host_addr[4:0] selects which data to be read by the host or which 

register to be written by the host. 

2.8.6. Sub-module strob 
This module generates a write pulse to the external RAMs. 

3. Signal Descriptions 

Table 3.1 Pin Summary Table 

Pin Name Function Active State Type Timing 

Clkjn Chip Clock Input Clk 
Pixel_clk_in SP clock, 4X Input Prop 
Fpaj>ixel[l5:0] Input from FPA Data Input VB 

Begjramein Precede start of input frame High Input vB 
Beg_row_in Precede start of input row High Input vB 
End_row_in Precede end of input row High Input VB 

Endjramejn Precede end of input frame High Input VB 

N reset Chip reset Low Input VB    • 
Chip id[3:0] Chip identification bits Data Input VA 

Dev sel[3:0] Device select Data Input VA,VB 

Ode Output data enable Low Input VA,VB 

Host addr[4:0] Host address Data Input VA,VB 

Host data[15:0] Host data Data Input-Output VA,VB 

Dr Device ready High Output VA,VB 

Mem data[15:0] Memory data Data Input-Output VB 

Mem_addr[22:0] Memory address Data Output SA 

N_mem_we Memory write enable Low Output VB 

N mem_oe Memory output enable Low Output VB 
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Pixel_out[\5:0] 
Begjramejjut 
Beg_row_out 
End_row_out 
EndJrame_out 
Pixel_clk_out 
Cs32k[2:0] 
Csl6k[4:0] 

Compensated Fpa_pixel 
Precede start of output frame 
Precede start of output row 
Precede end of output row 
Precede end of output frame 
Synchronized Pixel_clk_in 
Chip select for external rams 
Chip select for external rams 

Data Output SB 
High Output SB 
High Output SB 
High Output SB 
High Output SB 

Output SB 
Low Output SA 
Low Output SA 

4. Final Notes 
The compile build all in DV preparation was done in 2 passes. First 'COMPILE FORCE 

BUDLD_ALL' was issued but the command failed at 'COMPILE LAYOUT: /divider 1' due to some internal 
faults of genesil. Then 'COMPILE BUILD_ALL' was issued to pickup the rest of the commands including 
the 'COMPILE LAYOUT: /divider 1'. This time all the commands were executed successfully. 

To restore the database of the GTJVNUC from the DV tape, first read the compressed database by 

tarxvf/dev/rst8 
This creates a file called 'nuc.tar.Z'. Then uncompress it by 

zcat nuc.tar.Z I tar xvpBf- 

5. Block Diagrams and Schematics 
All the diagrams and schematics are attached in Appendix B. 

6. Pin Description 

Pin# Loc. Signal Name Abbrev. Name Pad Type Strength Timing 

1 
2 

Bl 
Cl comer_vss cmrjvss VSS CORNER 

3 Dl Host_data[l] Hdata_l DATA 10 N0RM/DRV2 VA/SA,B 
4 El Host_data[2] Hdata_2 DATA 10 N0RM/DRV2 VA/SA,B 
5 Fl Host_data[3] Hdata_3 DATA 10 N0RM/DRV2 VA/SA,B 
6 Gl Host_data[4] Hdata_4 DATA 10 N0RM/DRV2 VA/SA,B 
7 HI Host_data[5] Hdata_5 DATA 10 N0RM/DRV2 VA/SA,B 
8 C2 Host_data[6] Hdata_6 DATA 10 N0RM/DRV2 VA/SA,B 
9 D2 Host_data[7] Hdata_7 DATA 10 N0RM/DRV2 VA/SA,B 
10 E2 Host_data[8] Hdata_8 DATA 10 N0RM/DRV2 VA/SA(B 
11 F2 Host_data[9] Hdata_9 DATA 10 N0RM/DRV2 VA/SA.B 
12 G2 Host_data[10] Hdata_10 DATA 10 N0RM/DRV2 VA/SA.B 
13 H2 Host_data[ll] Hdata_ll DATA 10 N0RM/DRV2 VA/SA,B 
14 D3 Ring_vss[0] Rvss_0 RING VSS 
15 E3 Ring_vdd[0] Rvdd_0 RING VDD 
16 F3 Host_data[12] Hdata_12 DATA 10 N0RM/DRV2 VA/SA,B 
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18 H3 Host_data[14] Hdata_14 
19 E4 Host_data[15] Hdata_15 
20 F4 Beg_frame_in Beg_f_in 
21 G4 Beg_row_in Beg_r_in 
22 H4 End_row_in End_r_in 
23 H5 End_frame_in Endjfjn 
24 J4 Pixel_clk_in Pclk_in 
25 K4 core_vdd core_vdd 
26 L4 Fpa_pixel[0] Fpain_0 
27 M4 Fpa_pixel[l] Fpain_l 
28 J3 Fpa_pixel[2] Fpain_2 
29 K3 Fpa_pixel[3] Fpain_3 
30 L3 Fpa_pixel[4] Fpain_4 
31 M3 Fpa_pixel[5] Fpain_5 
32 N3 Fpa_pixel[6] Fpain_6 
33 J2 Fpa_pixel[8] Fpain_8 
34 K2 Fpa_pixel[7] Fpain_7 
35 L2 Ring_vdd[l] Rvdd_l 
36 M2 Ring_vss[l] Rvss_l 
37 N2 Fpa_pixel[10] Fpain_10 
38 P2 Fpa_pixel[9] Fpain_9 
39 Jl 
40 Kl Fpa_pixel[ll] Fpain_ll 
41 LI 
42 Ml 
43 Nl 
44 PI 
45 Qi 
46 M5 
47 M6 
48 M7 comer_vdd[0] crnr_vdd 
49 Q2 
50 Q3 Fpa_pixel[12] Fpain_12 
51 Q4 Fpa_pixel[13] Fpain_13 
52 Q5 Fpa_pixel[14] Fpain_14 
53 Q6 Fpa_pixel[15] Fpain_15 
54 Q7 Mem_data[0] MdataJ) 
55 P3 Mem_data[l] Mdata_l 
56 P4 Mem_data[2] Mdata_2 
57 P5 Mem_data[3] Mdata_3 
58 P6 Mem_data[4] Mdata_4 
59 P7 Mem_data[5] Mdata_5 
60 N4 Mem_data[6] Mdata_6 
61 N5 Mem_data[7] Mdata_7 
62 N6 Mem_data[8] Mdata_8 
63 N7 Mem_data[9] Mdata_9 
64 M8 Mem_data[10] Mdata_10 
65 M9 Mem_data[ll] Mdata_ll 
66 M10 Ring_vss[2] Rvss_2 
67 Mil Ring_vdd[2] Rvdd_2 
68 L8 Mem_data[12] Mdata_12 

DATA 10 
DATA 10 
DATA IN 
DATA IN 
DATA IN 
DATA IN 
DATA IN 
CORE VDD 
DATA IN 
DATA IN 
DATA IN 
DATA IN 
DATA IN 
DATA IN 
DATA IN 
DATA IN 
DATA IN 
RING VDD 
RING VSS 
DATA IN 
DATA IN 

DATA IN 

CORNER VDD 

DATA IN 
DATA IN 
DATA IN 
DATA IN 
DATA 10 
DATA 10 
DATA 10 
DATA 10 
DATA 10 
DATA 10 
DATA 10 
DATA 10 
DATA 10 
DATA 10 
DATA 10 
DATA 10 
RING VSS 
RING VSS 
DATA 10 

Pa ge7 

N0RM/DRV2 VA/SA,B 
N0RM/DRV2 VA/SA,B 
NORMAL VB 

NORMAL VB 
NORMAL VB 

NORMAL VB 

NORMAL PROP 

NORMAL VB 
NORMAL VB 

NORMAL VB 

NORMAL VB 

NORMAL VB 

NORMAL VB 

NORMAL VB 

NORMAL VB 

NORMAL VB 

NORMAL VB 
NORMAL VB 

NORMAL VB 

NORMAL VB 

NORMAL VB 

NORMAL VB 

NORMAL VB 
N0RM/DRV2 VB/SA 
N0RM/DRV2 VB/SA 
N0RM/DRV2 VB/SA 
N0RM/DRV2 VB/SA 
N0RM/DRV2 VB/SA 
N0RM/DRV2 VB/SA 
N0RM/DRV2 VB/SA 
N0RM/DRV2 VB/SA 
N0RM/DRV2 VB/SA 

N0RM/DRV2 VB/SA 
N0RM/DRV2 VB/SA 
N0RM/DRV2 VB/SA 

N0RM/DRV2 VB/SA 
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69 M12 
70 N8 Mem_data[13] Mdata_13 DATA 10    j NORM/DRV2 VB/SA 

71 N9 Mem_data[14] Mdata_14 DATA 10 NORM/DRV2 VB/SA 

72 N10 Mem_data[15] Mdata_15 DATA 10 NORM/DRV2 VB/SA 

73 Nil N_we N_we DATA OUT DRVSPEED2 VB 

74 N12 N_oe N_oe DATA OUT DRVSPEED2 SA 

75 N13 Mem_addr[0] Maddr_0 DATA OUT DRVSPEED3 SA 

76 P8 Mem_addr[l] Maddr_l DATA OUT DRVSPEED3 SA 
77 P9 Ring_vss[3] Rvss_3 RING VSS 
78 P10 Mem_addr[2] Maddr_2 DATA OUT DRVSPEED3 SA 

79 Pll Mem_addr[3] Maddr_3 DATA OUT DRVSPEED3 SA 

80 P12 Ring_vdd[3] Rvdd_3 RING VDD 
81 P13 Mem_addr[5] Maddr_5 DATA OUT DRVSPEED3 SA 
82 P14 Mem_addr[4] Maddr_4 DATA OUT DRVSPEED3 SA 
83 Q8 Mem_addr[7] Maddr_7 DATA OUT DRVSPEED3 SA 
84 Q9 Mem_addr[6] Maddr_6 DATA OUT DRVSPEED3 SA 
85 Q10 Ring_vss[4] Rvss_4 RING VSS 
86 Qll Mem_addr[8] Maddr_8 DATA OUT DRVSPEED3 SA 
87 Q12 
88 Q13 Ring_vdd[4] Rvdd_4 RING VSS 
89 Q14 
90 Q15 
91 P15 
92 N15 
93 M15 
94 L15 Mem_addr[10] Maddr_10 DATA OUT DRVSPEED3 SA 
95 K15 Mem_addr[9] Maddr_9 DATA OUT DRVSPEED3 SA 
96 J15 Mem_addr[12] Maddr_12 DATA OUT DRVSPEED3 SA 
97 H15 Mem_addr[ll] Maddr_ll DATA OUT DRVSPEED3 SA 
98 N14 Mem_addr[14] Maddr_14 DATA OUT DRVSPEED3 SA 
99 M14 Mem_addr[13] Maddr_13 DATA OUT DRVSPEED3 SA 
100 L14 Ring_vdd[5] Rvdd_5 RING VDD 
101 K14 Ring_vss[5] Rvss_5 RING VSS 
102 J14 Mem_addr[16] Maddr_16 DATA OUT DRVSPEED3 SA 
103 H14 Mem_addr[15] Maddr_15 DATA OUT DRVSPEED3 SA 
104 M13 Mem_addr[18] Maddr_18 DATA OUT DRVSPEED3 SA 
105 L13 • Mem_addr[17] Maddr_17 DATA OUT DRVSPEED3 SA 
106 K13 Mem_addr[19] Maddr_19 DATA OUT DRVSPEED3 SA 
107 J13 Mem_addr[20] Maddr_20 DATA OUT DRVSPEED3 SA 
108 H13 Ring_vss[6] Rvss_6 RING VSS 
109 L12 Ring_vdd[6] Rvdd_6 RING VDD 
110 K12 Mem_addr[21] Maddr_21 DATA OUT DRVSPEED3 SA 
111 J12 Mem_addr[22] Maddr_22 DATA OUT DRVSPEED3 SA 
112 H12 core_vss core_vss CORE VSS 
113 Hll Csl6k[0] Csl6k_0 DATA OUT DRVSPEED3 SA 
114 G12 Csl6k[l] Csl6k_l DATA OUT DRVSPEED3 SA 
115 F12 Csl6k[2] Csl6k_2 DATA OUT DRVSPEED3 SA 
116 E12 Csl6k[3] Csl6k_3 DATA OUT DRVSPEED3 SA 
117 D12 Ring_vss[7] Rvss_7 RING VSS 
118 G13 Ring_vdd[7] Rvdd_7 RING VDD 
119 F13 Csl6k[4] Csl6k_4 DATA OUT DRVSPEED3 SA 
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120 E13 Cs32k[0] Cs32k_0 DATA OUT DRVSPEED3 SA 

121 D13 Cs32k[l] Cs32k_l DATA OUT DRVSPEED3 SA 
122 C13 Cs32k[2] Cs32k_2 DATA OUT DRVSPEED3 SA 

123 G14 N_reset N_reset DATA IN NORMAL VA,VB 

124 F14 Pixel_out[0] Pout_0 DATA OUT DRVSPEED2 SB 

125 E14 Ring_vdd[10] Rvdd_10 RING VDD 
126 D14 Ring_vss[10] Rvss_10 RING VSS 
127 C14 Chip_id[0] Chip_idO DATA IN NORMAL VA 

128 B14 Chip_id[l] Chip_idl DATA IN NORMAL VA 

129 G15 Chip_id[2] CMp_id2 DATA IN NORMAL VA 

130 F15 Chip_id[3] Chip_id3 DATA IN NORMAL VA 

131 E15 
132 D15 
133 C15 
134 B15 
135 A15 
136 Dll corner_vdd[l] crnr_vdd CORNER VDD 
137 D10 
138 D9 Pixel_out[l] Pout_l DATA OUT DRVSPEED2 SB 
139 A14 
140 A13 Pixel_out[3] Pout_3 DATA OUT DRVSPEED2 SB 
141 A12 Pixel_out[2] Pout_2 DATA OUT DRVSPEED2 SB 
142 All Pixel_out[5] Pout_5 DATA OUT DRVSPEED2 SB 
143 A10 Pixel_out[4] Pout_4 DATA OUT DRVSPEED2 SB 
144 A9 Pixel_out[6] Pout_6 DATA OUT DRVSPEED2 SB 
145 B13 Pixel_out[7] Pout_7 DATA OUT DRVSPEED2 SB 
146 B12 Pixel_out[8] Pout_8 DATA OUT DRVSPEED2 SB 
147 Bll Pixel_out[9] Pout_9 DATA OUT DRVSPEED2 SB 
148 BIO Pixel_out[10] Pout_10 DATA OUT DRVSPEED2 SB 
149 B9 Ring_vss[9] Rvss_9 RING VSS 
150 C12 Ring_vdd[9] Rvdd_9 RING VDD 
151 Cll Pixel_out[ll] Pout_ll DATA OUT DRVSPEED2 SB 
152 CIO Pixel_out[12] Pout_12 DATA OUT DRVSPEED2 SB 
153 C9 Pixel_out[13] Pout_13 DATA OUT DRVSPEED2 SB 
154 D8 Pixel_out[14] Pout_14 DATA OUT DRVSPEED2 SB 
155 D7 Pixel_out[15] Pout_15 DATA OUT DRVSPEED2 SB 
156 D6 clk_pad_vcc clk_vdd CLK VDD 
157 D5 clk_pad_vss clk_vss CLKVSS 
158 E8 clk_pad_clk elk CLK 
159 D4 
160 C8 Pixel_clk_out Pclk_out DATA OUT DRVSPEED2 SB 
161 C7 Beg_frame_out B_f_out DATA OUT DRVSPEED2 SB 
162 C6 Beg_row_out B_r_out DATA OUT DRVSPEED2 SB 
163 C5 End_row_out E_r_out DATA OUT DRVSPEED2 SB 
164 C4 End_frame_out E_f_out DATA OUT DRVSPEED2 SB 
165 C3 Dev_sel[0] Dev_selO DATA IN NORMAL VA,VB 
166 B8 Dev_sel[l] Dev_sell DATA IN NORMAL VA.VB 
167 B7 Dev_sel[2] Dev_sel2 DATA IN NORMAL VA,VB 

168 B6 Dev_sel[3] Dev_sel3 DATA IN NORMAL VA,VB 

169 B5 Host_addr[4] Haddr_4 DATA IN NORMAL VA.VB 

170 B4 Host_addr[3] Haddr_3 DATA IN NORMAL VA,VB 



GT-VTF Design Verification Document Page 10 

171 B3 Host_addr[2] Haddr_2 
172 B2 Host_addr[l] Haddr_l 
173 A8 Ring_vss[8] Rvss_8 
174 A7 Ring_vdd[8] . Rvdd_8 
175 A6 Host_addr[0] Haddr_0 
176 A5 Dr Dr 
177 A4 Ode Ode 
178 A3 Host_data[0] HdataJ) 
179 A2 
180 Al 

DATA IN 
DATA IN 
RING VSS 
RING VDD 
DATA IN 
DATA IN 
DATA IN 
DATA 10 

NORMAL 
NORMAL 

VA,VB 
VA,VB 

NORMAL VA,VB 

DRVSPEED2 SA,SB 

NORMAL VA,VB 

NORM/DRV2 VA/SA,B 

7. Key Parameters 

Key Parameters for Chip /mntb/nuc/nuc/gt_nuc/nuc 

TIME = Thu May 30 14:51:39 1991 

ROUTE_VERSION = 8.00 
HEIGHT = 399.2 MILS 

( = 10139.6 u ) 
WIDTH = 403.2 MILS 

( = 10241.2 u ) 
ROUTED = 1 (0=NO,1=YES) 
TOTAL_WIRE_LENGTH = 1324581 MILS 

( = 33644357. u ) 

CORE_AREA = 125560.2 SQUARE_MILS 
( = 81006422.1 u2 ) 

PADRING_AREA = 35382.1 SQUARE_MILS 
( = 22827117. u2 ) 

PAD_AREA = 27829.2 SQUARE_MILS 
( = 17954286. u2 ) 

ROUTE_AREA = 62035.6 SQUARE_MILS 
( = 40022889. u2 ) 

PERCENT_ROUTING_OF_CORE = 4 9 % 
PERCENT_ROUTING_OF_CHIP = 38" % 
PERCENT_CORE_OF_CHIP = 78 % 
PERCENT_PADRING_OF_CHIP = 21 % 
PERCENT_PAD_OF_PADRING = 78 % 

NETLIST_VERSION =2.0 
NETLIST_EXISTS = 1 (0=NO,1=YES) 

PHASE_A_TIME =35.4 NANOSECONDS 
PHASE_B_TIME = 36.2 NANOSECONDS- 
SYMMETRIC TIME = 74.2 NANOSECONDS 

ROUTE_ESTIMATE_LVL = 0 
FLAT_ROUTE = 0 (0=NO,1=YES) 
TECHNOLOGY_NAME = CMOS-1 
PACKAGE_SPECIFIED = 1 (0=NO,1=YES) 
PACKAGE_NAME = CPGA180f 
FABLINE_NAME = HP2_CN10B 
COMPILER TYPE = GCX 

FLOORPLAN VERSION 8.0 
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BOND_PAD_CNT =153 
HEIGHT_ESTIMATE = 433.52 MILS 

( = 11011.40 u ) 

WIDTH_ESTIMATE = 440.53 MILS 
( = 11189.46 u ) 

FUSED = 1 (0=NO,1=YES) 

FUSION_REQUIRED = 1 (0=NO,1=YES) 
PINOUT = 1 (0=NO,1=YES) 
PINOUT_REQUIRED = 1 (0=NO,1=YES) 
PLACED = 1 (0=NO,1=YES) 
PLACEMENT REQUIRED = 1 (0=NO,1=YES) 

DOWN_BONDS_ALLOWED = 1 (0=NO,1=YES) 
PKG_PIN_COUNT = 180 
PKG_WELL_HEIGHT = 472.00 MILS 

( = 11988.80 u ) 
PKG_WELL_WIDTH = 472.00 MILS 

( = 11988.80 u ) 

AREA = 160957.4 SQUARE_MILS 
( = 103843282. u2 ) 

OBJECTJTYPE = Chip 
PHYSICAL_IMPLEMENTATIONS_EXIST = 0 (0=NO,1=YES) 
CHECKPOINTS_EXIST = 0 (0=NO,1=YES) 
CAN_SET_FABLINE = 1 (0=NO,1=YES) 

Key Parameter Listing Complete 

8. PADRING.033 
OUTPUT RINGS REPORT Version 1 

Noise contribution:(ma/nh) SpeedO: 2.50 Speedl: 5.00 Speed2: 8.33 Speed3: 16.66 
Limits: Maximum noise level: 100. Unacceptable level: 150 

Combined power pads do not supply clean power to the core. 
Their use is discouraged 

Ring under analysis: VDD 

PAD NAME EDGE  SPEED DRIVE PAD     COMMENT 
TYPE  SUPPLY 

Pixel out[15] SOUTH 2 CMOS 1 OK 
Pixel out[14] SOUTH 2 CMOS 1 OK 
Pixel out[13] SOUTH 2 CMOS 1 OK 
Pixel out[12] SOUTH 2 CMOS 1 OK 
Pixel out[11] SOUTH 2 CMOS 1 OK 
Ring_vdd[9] SOUTH POWER 
Pixel out[10] SOUTH 2 CMOS 1 OK 
Pixel out[9] SOUTH 2 CMOS 1 OK 
Pixel out[8] SOUTH 2 CMOS 1 OK 
Pixel out[7] SOUTH 2 CMOS 1 OK 
Pixel out[6] SOUTH 2 CMOS 1 OK 
Pixel out[5] SOUTH 2 CMOS 3 OK 
Pixel out[4] SOUTH 2 CMOS 3 OK 
Pixel out[3] SOUTH 2 CMOS 2 OK 
Pixel out [2] SOUTH 2 CMOS 2 OK 
Pixel out[1] • SOUTH 2 CMOS 2 OK 
corner vdd[l] SOUTH POWER 
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Ring_vdd[10] 

Pixel_out[0] 
Cs32k[2] 

Cs32k[l] 
Cs32k[0] 
Csl6k[4] 
Ring_vdd[7] 

Csl6k[3] 
Csl6k[2] 

Csl6k[l] 
Csl6k[0] 
Mem_addr[22] 
Mem_addr[21] 
Ring_vdd[6] 
Mem_addr[20] 
Mem_addr[19] 

Mem_addr[18] 
Mem_addr[17] 

Mem_addr[16] 

Mem_addr[15] 
Ring_vdd[5] 
Mem_addr[14] 
Mem_addr[13] 
Mem_addr[12] 
Mem_addr[ll] 
Mem_add'r [10] 
Mem addr[9] 

WEST 

WEST 
WEST 

WEST 
WEST 
WEST 

WEST 
WEST 
WEST 
WEST 
WEST 
WEST 

WEST 
WEST 
WEST 
WEST 
WEST 
WEST 
WEST 
WEST 
WEST 
WEST 
WEST 
WEST 
WEST 
WEST 
WEST 

POWER 

CMOS 
CMOS 

CMOS 
CMOS 
CMOS 

POWER 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 

CMOS 
POWER 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
POWER 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 

2 OK 
2 OK 

3 OK 
3 OK 
1 OK 

OK 
OK 
OK 
OK 
OK 
OK 

OK 
OK 
OK 
OK 
OK 
OK 

OK 
OK 
OK 
OK 
OK 
OK 

Ring_vdd[4] 

Mem_addr[8] 
Mem_addr[7] 
Mera_addr[6] 
Mem_addr [ 5 ]' 
Mem_addr[4] 
Mem_addr[3 ] 
Ring_vdd[3] 
Mem_addr[2] 
Mem_addr[1] 
Mem_addr[0] 
N_oe 
N_we 
Mem^data[15] 
Mem_data[14] 
Mem_data[13] 
Mem_data[12] 
Ring_vdd[2] 
Mem_data[ll] 
Mem_data[10] 
Mem_data[9] 
Mem_data[8] 
Mem_data[7] 
Mem_dat a[6] 
Mem_data[5] 
Mem_data[4] 
Mem_data[3] 
Mem_data[2] 
Mem_data[l] 
Mem_data[0] 
corner vdd[0] 

NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 

NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 
NORTH 

NORTH 
NORTH 

POWER 
CMOS 
CMOS 
CMOS 
CMOS 

CMOS 
CMOS 
POWER 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
POWER 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 

CMOS 
CMOS 
CMOS 

CMOS 
POWER 

OK 
OK 
OK 
OK 
OK 
OK 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

OK 

OK 
OK 
OK 
OK 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

Ring_vdd[1] 
Host data[15] 

EAST 
EAST 

POWER 

2  CMOS OK 
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Host_data[14] EAST 2 CMOS 3 OK 

Host_data[13] EAST 2 CMOS 3 OK 

Host_data[12] EAST 2 CMOS 3 OK 

Ring_vdd[0] EAST POWER 

Host_data[ll] EAST 2 CMOS 3 OK 

Host_data[10] EAST 2 CMOS 3 OK 

Host_data[9] EAST 2 CMOS 1 OK 

Host_data[8] EAST 2 CMOS 1 OK 

Host_data[7] EAST 2 CMOS 1 OK 

Host_data[6] EAST 2 CMOS 1 OK 

Host_data[5] EAST 2 CMOS 1 OK 

Host_data[4] EAST 2 CMOS 1 OK 

Host_data[3] EAST 2 CMOS 1 OK 

Host_data[2] EAST 2 CMOS 1 OK 

Host_data[l] EAST 2 CMOS 1 OK 

Host_data[0] SOUTH 2 CMOS 1 OK 

Dr SOUTH 2 CMOS 1 OK 

Ring_vdd[8] SOUTH POWER 

End frame out SOUTH 2 CMOS 1 OK 

End row_out SOUTH 2 CMOS 1 OK 

Beg row out SOUTH 2 CMOS 1 OK 

Beg frame_out SOUTH 2 CMOS 1 OK 

Pixel elk out SOUTH 2 CMOS 1 OK 

This ring has 3 more VDD pads than it needs 

Ring under analysis: VSS 

PAD NAME EDGE  SPEED DRIVE PAD     COMMENT 

TYPE  SUPPLY 

Pixel_out[15] SOUTH 2 CMOS 1 OK 

Pixel_out[14] SOUTH 2 CMOS 1 OK 

Pixel_out[13] SOUTH 2 CMOS 1 OK 

Pixel_out[12] SOUTH 2 CMOS 1 OK 

Pixel_out[11] SOUTH 2 CMOS 1 OK 

Ring vss[9] SOUTH POWER 

Pixel_out[10] SOUTH 2 CMOS 1 OK 

Pixel_out[9] SOUTH 2 CMOS 1 OK 

Pixel_out[8] SOUTH 2 CMOS 1 OK 

Pixel out [7] SOUTH 2 CMOS 1 OK 

Pixel_out[6] SOUTH 2 CMOS 1 OK 

Pixel out[5] SOUTH 2 CMOS 2 OK 

Pixel_out[4] SOUTH 2 CMOS 2 OK 

Pixel_out[3] SOUTH 2 CMOS 1 OK 

Pixel_out[2] SOUTH 2 CMOS 1 OK 

Pixel_out[1] SOUTH 2 CMOS 1 OK 

Ring vss[10] WEST POWER 

Pixel_out[0] WEST 2 CMOS 1 OK 

Cs32k[2] WEST 3 CMOS 1 OK 

Cs32k[l] WEST 3 CMOS 2 OK 

Cs32k[0] WEST 3 CMOS 2 OK 

Csl6k[4] WEST 3 CMOS 1 OK 

Ring vss[7] ■WEST POWER 

Csl6k[3] WEST 3 CMOS 1 OK 

Csl6k[2] WEST 3 CMOS 1 OK 

Csl6k[l] WEST 3 CMOS 1 OK 

Csl6k[0] WEST 3 CMOS 1 OK 

Mem_addr[22] WEST 3 CMOS 1 OK 

Mem addr[21] WEST 3 CMOS 1 ' OK 

Ring vss[6] WEST POWER 
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Mem_addr[20] WEST 3 CMOS 1 OK 

Mem_addr[19] WEST 3 CMOS 1 OK 

Mem_addr[18] WEST 3 CMOS 1 OK 

Mem_addr[17] WEST 3 CMOS 1 OK 

Mem_addr[16] WEST 3 CMOS 1 OK 

Mem_addr[15] WEST 3 CMOS 1 OK 

Ring_vss[5] WEST POWER 

Mem_addr[14] WEST 3 CMOS 1 OK 

Mem_addr[13] WEST 3 CMOS 1 OK 

Mem_addr[12] WEST 3 CMOS 1 OK 

Mem_addr[11] WEST 3 CMOS 1 OK 

Mem_addr[10] WEST 3 CMOS 1 OK 

Mem_addr[9] WEST 3 CMOS 1 OK 

Ring vss[4] NORTH POWER 

Mem_addr[8] NORTH 3 CMOS 1 OK 

Mem addr[7] NORTH 3 CMOS 1 OK 

Mem addr[6] NORTH 3 CMOS 1 OK 

Mem addr[5] NORTH 3 CMOS 1 OK 

Mem_addr[4] NORTH 3 CMOS 1 OK 

Mem_addr[3] NORTH 3 CMOS 1 OK 

Ring vss[3] NORTH POWER 

Mem addr[2] NORTH 3 CMOS 1 OK 

Mem addr[l] NORTH 3 CMOS 1 OK 

Mem_addr[0] NORTH 3 CMOS 1 OK 

N_oe NORTH 2 CMOS 1 OK 

N we NORTH 2 CMOS 1 OK 

Mem_data[15] NORTH 2 CMOS 1 OK 

Mein_data[14] NORTH 2 CMOS 1 OK 

Mem_data[13] NORTH 2 CMOS 1 OK 

Mem_data[12] NORTH 2 CMOS 1 OK 

Ring vss[2] NORTH POWER 

Mem_data[ll] NORTH 2 CMOS 1 OK 

Mem_data[10] NORTH 2 CMOS 1 OK 

Mem_data[9] NORTH 2 CMOS 1 OK 

Mem_data[8] NORTH 2 CMOS 1 OK 

Mem_dat a[7] NORTH 2 CMOS 1 OK 

Mem_data[6] NORTH 2 CMOS 1 OK 

Mem_data[5] NORTH 2 CMOS 1 OK 
Mem_data[4] NORTH 2 CMOS 1 OK 

Mem_data[3] NORTH 2 CMOS 1 OK 

Mem_data[2] NORTH 2 CMOS 1 OK 
Mem data[1] NORTH 2 CMOS 2 OK 

Mem_data[0] NORTH 2 CMOS 2 OK 

Ring vss[l] EAST POWER 
Host_data[15] EAST 2 CMOS 2 OK 

Host_data[14] EAST 2 CMOS 2 OK 

Host_data[13] EAST 2 CMOS 2 OK 

Host_data[12] EAST 2 CMOS 2 OK 

Ring_vss[0] EAST POWER 
Host_data[ll] EAST 2 CMOS 2 OK 
Host_data[10] EAST 2 CMOS 2 OK 
Host_data[9] EAST 2 CMOS 1 OK 

Host_data[8] EAST 2 CMOS 1 OK 
Host_data[7] EAST 2 CMOS 1 OK 

Host_data[6] EAST 2 CMOS 2 OK 

Host_data[5] EAST 2 CMOS 2 OK 

Host_data[4] EAST 2 CMOS 2 OK 

Host_data[3] EAST 2 CMOS 2 OK 

Host data[2] EAST 2 CMOS 2 OK 
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Host data[l] EAST 2 CMOS 2 OK 

corner_vss EAST POWER 

Host data[0] SOUTH 2 CMOS 2 OK 

Dr SOUTH 2 CMOS 2 OK 

Ring vss[8] SOUTH POWER 

End frame out SOUTH 2 CMOS 2 OK 

End row out SOUTH 2 CMOS 2 OK 

Beg row out SOUTH 2 CMOS 2 . OK 

Beg frame out SOUTH 2 CMOS 2 OK 

Pixel elk out SOUTH 2 CMOS 1 OK 

This ring has 2 more VSS pads than it needs 

9. Power Dissipation 
Clock Clk_in [clock=-9999] 

Reading Routing Data . . . 

INFO: longest net delay: 17.0ns 

Nets with delay longer than 10.0ns are recorded in ancilLary file LONG_NET STD 

INFO: Nets loading, driving information can be found in ancillary file TA_NET STD 

Back-annotating route capacitance for block power calculation. . . 

Power for block math/strob: O.OOmW(DC) 0.89mW(AC) 

Power for block math/state_mach/subtract: O.OOmW(DC) 3.40mW(AC) 

Power for block math/state_mach/glue: O.OOmW(DC) 22.85mW(AC) 

W: Node math/state_mach/control/n[2] is not routed 

Power for block math/state_mach/control: O.OOmW(DC) 2.07mW(AC) 

Power for block math/state_mach/clock_sync: O.OOmW(DC) 1.50mW(AC) 

Power for block math/state_mach/cal_out_gen: O.OOmW(DC) 31.08mW(AC) 

W: Node math/state_mach/bad_pixel/sel_pixelin/ADDSUBl_COUT is not routed 

W: Node math/state_mach/bad_pixel/sel_pixelin/PORT7_EXTl[16] is not routed 

Power for block math/state_mach/bad_pixel/sel_pixelin: O.OOmW(DC) 2.42mW(AC) 

Power for block math/state_mach/bad_pixel/control: 4.50mW(DC) 0.58mW(AC) 

Power for block math/pre_div/reg_file/reg_sel: O.OOmW(DC) 1.86mW(AC) 

Power for block math/pre_div/reg_file/reg: O.OOmW(DC) 4.45mW(AC) 

Power for block math/pre_div/pix_cal_sub: O.OOmW(DC) 6.77mW(AC) 

Power for block math/pre_div/mult/mult_out: O.OOmW(DC) 21.84mW(AC) 

Power for block math/pre_div/mult/mult_block/multl: O.OOmW(DC) 14.58mW(AC) 

Power for block math/pre_div/mult/mult_block/multO: O.OOmW(DC) 15.13mW(AC) 

Power for block math/pre_div/mult/mult_block/ms_addl: O.OOmW(DC) 3.68mW(AC) 

Power for block math/pre_div/mult/mult_block/ms_addO: O.OOmW(DC) 3.62mW(AC) 

Power for block math/pre_div/mult/mult_block/gate_ml: O.OOmW(DC) 3.44mW(AC) 

Power for block math/pre_div/mult/mult_block/gate_mO: O.OOmW(DC) 3.41mW(AC) 

Power for block math/pre_div/mult/mult_block/final_add: O.OOmW(DC) 6.38mW(AC) 

Power for block math/pre_div/int_sub: O.OOmW(DC) 4.34mW(AC) 

Power for block math/pre_div/cal_out_sub: O.OOmW(DC) 5.45mW(AC) 

Power for block math/pixel_out/datapath: O.OOmW(DC) 3.67mW(AC) 

Power for block math/pixel_out/control: O.OOmW(DC) 0.14mW(AC) 

Power for block math/pix_counter: O.OOmW(DC) 16.34mW(AC) 

Power for block math/pipe/shifter: O.OOmW(DC) 6.02mW(AC) 

Power for block math/pipe/cal_int_n: O.OOmW(DC) 4.51mW(AC) 

Power for block math/pipe/buf_tree: O.OOmW(DC) 0.56mW(AC) 

Power for block math/overflow: O.OOmW(DC) 8.31mW(AC) 

Power for block math/mem_host_if: O.OOmW(DC) 58.97mW(AC) 

Power for block math/frame_sync: O.OOmW(DC) 38.82mW(AC) 

Power for block math/divider2: O.OOmW(DC) 153.65mW(AC) 

Power for block math/dividerl: O.OOmW(DC) 190.09mW(AC) 

Power for block corner_vss: O.OOmW(DC) O.OOmW(AC) 

Power for block corner_vdd: O.OOmW(DC) O.OOmW(AC) 

Power for block corner test: O.OOmW(DC) 0.12mW(AC) 
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)  Power for block core_vss: O.OOmW(DC) O.OOmW(AC) 
)  Power for block core_vdd: O.OOmW(DC) O.OOmW(AC) 
)  Power for block clk_pad: O.OOmW(DC) 33.88mW(AC) 
)  Power for block Ring_vss: O.OOmW(DC) O.OOmW(AC) 
)  Power for block Ring_vdd: O.OOmW(DC) O.OOmW(AC) 
)  Power for block Pixel_out[9]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out[8]: O.OOmW(DC) 4.26mW(AC) 

)  Power for block Pixel_out[7]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out[6]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out[5]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out[4]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out[3]: O.OOmW(DC) 4.26mW(AC) 

)  Power for block Pixel_out[2]: O.OOmW(DC) 4.26mW(AC) 

)  Power for block Pixel_out[1]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out'[l'5] : O.OOmW(DC) 4.26mW(AC) 

)  Power for block Pixel_out[14]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out[13]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out[12]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out[11]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out[10]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_out[0]: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Pixel_clk_out: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Pixel_clk_in: O.OOmW(DC) 0.22mW(AC) 
)  Power for block Ode: O.OOmW(DC) 0.54mW(AC) 
)  Power for block N we: O.OOmW(DC) 4.26mW(AC) 
)  Power for block N reset: O.OOmW(DC) 0.91mW(AC) 
)  Power for block N_oe: O.OOmW(DC) 4.26mW(AC) 
)  Power for block Mem_data[9]: O.OOmW(DC) 4.56mW(AC) 

. )  Power for block Mem_data[8]: O.OOmW(DC) 4.63mW(AC) 
)  Power for block Mem_data[7]: O.OOmW(DC) 4.58mW(AC) 
)  Power for block Mem_data[6]: O.OOmW(DC) 4.63mW(AC) 
)  Power for block Mem_data[5]: O.OOmW(DC) 4.60mW(AC) 
)  Power for block Mem_data[4]: O.OOmW(DC) 4.64mW(AC) 
)  Power for block Mem_data[3]: O.OOmW(DC) 4.68mW(AC) 
)  Power for block Mem_data[2]: O.OOmW(DC) 4.67mW(AC) 
)  Power for block Mem_data[1]: O.OOmW(DC) 4.70mW(AC) 
)  Power for block Mem_data[15]: O.OOmW(DC) 4.62mW(AC) 
)  Power for block Mem_data[14]: O.OOmW(DC) 4.58mW(AC) 
)  Power for block Mem_data[13]: O.OOmW(DC) 4.58mW(AC) 
)  Power for block Mem_data[12]: O.OOmW(DC) 4.59mW(AC) 
)  Power for block Mem_data[11]: O.OOmW(DC) 4.57mW(AC) 
)  Power for block Mem_data[10]: O.OOmW(DC) 4.57mW(AC) 
)  Power for block Mem_data[0]: O.OOmW(DC) 4.69mW(AC) 
)  Power for block Mem_addr[9]: O.OOraW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[8]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[7]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[6]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem]_addr [ 5 ] : O.OOmW(DC) 4.50raW(AC) 
)  Power for block Mem_addr[4]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[3]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[2]: O.OOmW(DC) 4.50mW(AC) 

)  Power for block Mem_addr[22]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[21]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[20]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[1]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[19]: O.OOmW(DC) 4.50mW(AC) 

■ )  Power for block Mem_addr[18]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[17]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[16]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[15]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[14]: O.OOmW(DC) 4.50mW(AC) 
)  Power for block Mem_addr[13]: O.OOmW(DC) 4.50mW(AC) 
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Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Power 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Power 
Power 
Power 

Power 
Power 
Power 
Power 
Power 

for block Mem_addr[12]: O.OOmW(DC) 4.50mW(AC) 
for block Mem_addr[11]: O.OOmW(DC) 4.50mW(AC) 
for block Mem_addr[10]: O.OOmW(DC) 4.50mW(AC) 

for block Mem addr[0]: O.OOmW(DC) 4.50mW(AC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 

O.OOmW(DC) 
O.OOmW(DC) 

O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 

for block Host_data[9]: 
for block Host_data[8]: 
for block Host_data[7]: 
for block Host_data[6]: 
for block Host_data[5]: 

for block Host_data[4]: 

for block Host_data[3]: 
for block Host_data[2]: 
for block Host_data[1]: 

for block Host_data[15]: 
for block Host_data[14]: 
for block Host_data[13]: 
for block Host_data[12]: O.OOmW(DC) 
for block Host_data[ll]: O.OOmW(DC) 
for block Host_data[10]: O.OOmW(DC) 
for block Host_data[0]: O.OOmW(DC) 
for block Host_addr[4]: 
for block Host_addr[3]: 
for block Host_addr[2]: 
for block Host_addr[1]: 
for block Host_addr[0]: 
for block Fpa_pixel[9]: O.OOmW(DC) 
for block Fpa_pixel[8]: O.OOmW(DC) 

for block Fpa_pixel[7]: 

for block Fpa_pixel[6]: 
for block Fpa_pixel[5]: 
for block Fpa_pixel[4]: 
for block Fpa_pixel[3]: 
for block Fpa_pixel[2]: 
for block Fpa_pixel[1]: 
for block Fpa_pixel[15] 
for block Fpa_pixel[14] 
for block Fpa_pixel[13] 
for block Fpa_pixel[12] 
for block Fpa_pixel[11] 
for block Fpa_pixel[10] 
for block Fpa_pixel[0]: 
for block End_row_out: 

for block End row in 

O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 

O.OOmW(DC) 

O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 

]: O.OOmW(DC) 
]: O.OOmW(DC) 
]: O.OOmW(DC) 
]: O.OOmW(DC) 
]: O.OOmW(DC) 
: O.OOmW(DC) 0.24mW(AC) 
O.OOmW(DC) 4.26mW(AC) 

O.OOmW(DC) 0.35mW(AC) 

4.80mW(AC) 
4.79mW(AC) 
4.81mW(AC) 
4.79mW(AC) 
4.81mW(AC) 

4.81mW(AC) 

4.84mW(AC) 
4.84mW(AC) 

4.86mW(AC) 
4.75mW(AC) 
4.77mW(AC) 
4.75mW(AC) 
4.79mW(AC) 
4.78mW(AC) 
4.79mW(AC) 

4.88mW(AC) 
0.51mW(AC) 
0.51mW(AC) 
0.52mW(AC) 
0.52mW(AC) 
0.56mW(AC) 

0.26mW(AC) 
0.26mW(AC) 

0.25mW(AC) 
0.25mW(AC) 
0.23mW(AC) 
0.23mW(AC) 
0.23mW(AC) 
0.23mW(AC) 
0.22mW(AC) 
0.31mW(AC) 
0.32mW(AC) 
0.33mW(AC) 
0.34mW(AC) 
0.29mW(AC) 
0.29mW(AC) 

for block End_frame_out: O.OOmW(DC) 4.26mW(AC) 
for block End_frame_in: O.OOmW(DC) 0.20mW(AC) 
for block Dr: O.OOmW(DC) 4.20mW(AC) 

for block Dev_sel[3]: 
for block Dev_sel[2]: 
for block Dev_sel[l]: 
for block Dev_sel[0]: 
for block Cs32k[2]: 0 
for block Cs32k[l] : 0 
for block Cs32k[0]: 0 
for block Csl6k[4] 
for block Csl6k[3] 
for block Csl6k[2] 
for block CslSk[l] 
for block Csl6k[0] 
for block Chip_id[3]: 
for block Chip_id[2]: 
for block Chip_id[l]: 
for block Chip_id[0]: 

O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 

: O.OOmW(DC) 
O.OOmW(DC) 4 

O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 

O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 

O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 
O.OOmW(DC) 

0.52mW(AC) 
0.51mW(AC) 
0.51mW(AC) 
0.51mW(AC) 
50mW(AC) 
50mW(AC) 

50mW(AC) 
50mW(AC) 

50mW(AC) 
4.50mW(AC) 
4.50mW(AC) 
4.50mW(AC) 

0.35mW(AC) 
0.34mW(AC) 
0.33mW(AC) 
0.33mW(AC) 
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Power for block Beg_row_out: O.OOmW(DC) 4.26mW(AC) 
Power for block Beg_row_in: O.OOmW(DC) 0.36mW(AC) 
Power for block Beg_frame_out: O.OOmW(DC) 4.26mW(AC) 
Power for block Beg_frame_in: O.OOmW(DC) 0.47mW(AC) 
Total power consumption (5.5V, 0 DegC 50pf/out_pad): 

DC:       4.50mW [4.50(core)+0.00(ring)] 

ACSlOMHz:  1080.85mW [654.19(core)+426.66(ring)] 

10. Timing Setup Files 

10.1.   reg_room.040 
LABEL Jn temp 63.0, 5.0V Power=1.07 

TEMP_VOLT 63 5.00 
HOLDTIME_MARGIN 2.00 
SELECT_EXT_CLOCK Clk_in 
BIND math/mem_host_if/calibrate 0 1 

BIND N_reset/N_reset 1 1 
IGNORE_PATH math/mem_host_if/order[0] math/state_mach/control/order[0] 
IGNORE_PATH math/mem_host_if/order[1] math/state_mach/control/order[1] 
IGNORE_PATH math/mem_host_if/order[2] math/state_mach/control/order[2] 
IGNORE_PATH math/mem_host_if/test_int_sub math/pre_div/int_sub/test_int_sub 

IGNORE_PATH math/mem_host_if/test math/pre_div/mult/mult_out/test 
IGNORE_PATH math/mem_host_if/host_pix_sel math/state_mach/cal_out_gen/host_pix_sel 
IGNORE_PATH math/mem_host_if/calibrate math/state_mach/bad_pixel/sel_pixelin/calibrate 

IGNORE PATH math/mem host if/calibrate math/state_mach/glue/calibrate 

10.2.   reg_worst.040 
LABEL Jn temp 113, 4.5V Power=1.07W 
TEMP_VOLT 113 4.50 
HOLDTIME_MARGIN 2.00. 
SELECT_EXT_CLOCK Clk_in 
BIND N_reset/N_reset 1 1 
IGNORE_PATH math/mem_host_if/order[0] math/state_mach/control/order[0] 
IGNORE_PATH math/mem_host_if/order[1] math/state_mach/control/order[1] 
IGNORE_PATH math/mem_host_if/order(2] math/state_mach/control/order[2] 
IGNORE_PATH math/mem_host_if/test_int_sub math/pre_div/int_sub/test_int_sub 

IGNORE_PATH math/mem_host_if/test math/pre_div/mult/mult_out/test 
IGNORE_PATH math/mem_host_if/host_pix_sel math/state_mach/cal_out_gen/host_pix_sel 
IGNORE_PATH math/mem_host_if/calibrate math/state_mach/bad_pixel/sel_pixelin/calibrate 

IGNORE PATH math/mem host if/calibrate math/state mach/glue/calibrate 
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11. Timing Reports 

11.1. <Clk_in>, GUARANTEED, Max T, Min V 
******************************************************************************** 

Genesil Version v8.0.3 — Thu May 30 14: 16:54 1991 

Chip: /mntb/nuc/nuc/gt nuc/nuc 
Timing Analyzer 

******************************************************************************** 
CLOCK REPORT MODE 

Fabline: HP2_CN10B  ---Corner: GUARANTEED 
Junction Temperature:113 deg C Voltage:4.50v 

External Clock: Clk_in 
Included setup files: 
#0  reg worst             (Jn temp 113, 4.5V Power=l .07W) 

Phase 1 High:    55.1  ns Phase 2 High: 
±J\S\~£\      J. ±1 U-j-J        V 111X11 J.IllUllll / 

57.2   ns 

Cycle (from Phi):   115.8  ns Cycle (from Ph2) 

Symmetric Cycle 

:    90.5   ns 

Minimum Cycle Time:   115.8   ns Time:    115.8   ns 

Minimum Phase 1 high time is   55.1 ns set by: 

** Clock delay: 4.4ns (59.5-55.1) 
Node                          Cumulative Delay Transition 

math/dividerl/(internal) 59.5 fall 

math/dividerl/n[28] 58.2 rise 
<v/mult/mult out/numerator[28] 58.0 rise 
</mult/mult out/numerator[28]' 56.6 rise 
<th/pre div/mult/mult out/ N23 56.2 fall 

<h/pre div/mult/mult out/n[28] 54.8 rise 
<block/final add/final sum[20] 54.8 rise 

<lock/final_add/final_sum[20]' 51.6 rise 
</mult_block/final_add/sumO[8] 39.2 rise 
<lt/mult_block/ms_addO/sumO[8] 39.2 rise 

<t/mult_block/ms_addO/sumO[8] ' 38.3 rise 

<t/mult_block/ms_addO/mO_ms[0] 25.9 fall 
</mult block/gate mO/and ms[0] 25.8 fall 

<mult block/gate mO/and ms[0]' 25.3 fall 

<mult block/gate mO/disable ms 20.4 rise 
math/mem host if/disable ms 19.9 rise 

math/mem host if/disable ms' 17.4 rise 

math/mem_host_if/_N38 9 17.1 fall 
<f/host Ctrl.ctrlword.out x[9] 16,2 rise 

math/mem_host_if/PHASE_A 11.2 rise 

clk_pad/PHASE_A 10.4 rise 
Clk_in 0.0 rise 

Minimum Phase 2 high time is    57.2 ns set by: 

** Clock delay: 5.3ns (62.5-57.2) 
Node                          Cumulative Delay Transition 

< div/mult/mult out/(internal) 62.5 fall 
<e div/mult/mult out/Id num hi 61.3 rise 

<h/mem host if/Id numerator hi 61.0 rise 

</mem host if/Id numerator hi' 59.3 rise 
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math/mem_host_if/_N385 59.0 fall 

math/mem host_if/_N455 57.7 rise 

<host if/host_data.muxl.SEL_1_ 55.4 fall 

math/mem host if/_N250 41.1 rise 

math/mem host if/host_addr[1] 9.9 fall 

Host_addr[1]/host_addr 8.3 fall 

Host_addr[1]/host_addr' 4.2 fall 

Host_addr[l] 0.0 fall 

Minimum cycle time (from Phi) is 

** Clock delay: 10.8ns (126.7-11 

115.8   ns set by: 

5.8) 

Node Cumulative Delay Transition 

</Rowl5.fft 15.SHIFT2.mout_y[3] 126.7 rise 

</Rowl6.rowl6.csx_3.NAND10.OUT 125.0 rise 

math/dividerl/_N1584 123.6 fall 

math/dividerl/_N206 123.0 rise 

math/divider1/_N205 122.0 fall 

math/dividerl/_N70 121.3 rise 

math/divider1/_N1692 106.0 fall 

</Rowl6.rowl6.csx_14.NAND4.0UT 105.4 rise 

math/divider1/_N81 104.1 fall 

math/divider1/_N80 103.5 rise 

math/divider1/_N1677 102.9 fall 

math/divider1/_N1339 101.3 rise 

math/dividerl/_N4 93 100.5 fall 

</Rowl6.rowl6.csx_12.NAND4.OUT 99.8 rise 

math/dividerl/_N35 98.5 fall 

math/divider1/_N34 97.9 rise 

math/dividerl/_N1647 97.2 fall 

math/divider1/_N404 96.0 rise 

math/divider1/_N1632 94.9 fall 

math/divider1/_N372 93.7 rise 

math/dividerl/_N374 92.9 fall 

<l/Rowl6.rowl6.csx_9.NAND4.0UT 92.1 rise 

math/divider1/_N125 88.9 fall 

<l/Rowl6.rowl6.csx_8.NAND4.OUT 88.1 rise 

math/divider1/_N96 87.0 ' fall 

math/divider1/_N95 86.4 rise 

math/divider1/_N1585 85.6 fall 

math/divider1/_N339 84.4 rise 

math/divider1/_N1570 83.2 fall 

<l/Rowl6.rowl6.csx_5.NAND4.OUT 81.7 rise 

math/divider1/_N1555 80.1 fall 

<l/RowJ.6.rowl6.csx_4.NAND4.0UT 78.9 rise 

math/divider1/_N1540 77.0 fall 

math/dividerl/_N1448 76.0 rise 

math/divider1/_N1525 74.5 fall 

<l/Rowl6.rowl6.csx_2.NAND4.0UT 72.7 rise 

math/dividerl/_N1510 71.0 fall 

math/divider1/_N927 70.2 rise 

math/divider1/_N1495 68.3 fall 

<l/Rowl6.rowl6.csx_l.NAND4.0UT 67.4 rise 

math/divider1/_N110 64.5 fall 

math/dividerl/_N1483 64.0 rise 

math/dividerl/nl6[16) 61.9 fall 

math/dividerl/nl6[16] ' 57.0 fall 

*<6.INTERO.std2.latch_data[16] 53.2 fall 

math/dividerl/n[16] 50.3 fall 

<v/mult/mult out/numerator[16] 50.1 fall 

</mult/mult out/numerator[16]' 49.6 fall " 
<th/pre_div/mult/mult_out/_N4 9 49.2 rise 



GT-VTF Design Verification Document Page 21 

<h/pre_div/mult/mult_out/n[16] 

<_block/final_add/final_sum[8] 
<block/final_add/final_sum[8]' 

</mult_block/final_add/sumO[1] 

<lt/mult_block/ms_addO/sumO[1] 
<t/mult_block/ms_addO/sumO[1]' 

<t/mult_block/ms_addO/mO_ms[0] 
</mult_block/gate_mO/and_ms[0] 
<mult_block/gate_mO/and_ms[0]' 
<mult_block/gate_mO/disable_ms 

math/mem_host_if/disable_ms 
math/mem_host_if/disable_ms' 

math/mem_host_if/_N389 

<f/host_ctr1.ctrlword.out_x[9] 
math/mem_host_if/PHASE_A 

clk_pad/PHASE_A 

Clk_in 

Minimum cycle time (from Ph2) is 

** Clock delay: 12.3ns (102.8-90.5) 
Node 
math/pre_div/pix_cal_sub/28 
*<e_div/pix_cal_sub/(internal) 
math/pre_div/pix_cal_sub/n_ovf 
<th/pre_div/pix_cal_sub/n_ovf 
<v/pix_cal_sub/invert_2_IV2[0] 
</pre_div/pix_cal_sub/BUS_B[0] 
<mach/cal_out_gen/cal_out_n(0] 
<ach/cal_out_gen/cal_out_n[0]' 
<h/state_mach/cal_out_gen/_N95 
<h/state_mach/cal_out_gen/_N64 
<state_mach/cal_out_gen/swapBC 
math/state_mach/glue/swapBC 
math/st at e_mach/glue/swapBC 
math/state_mach/glue/_N139 
<th/state_mach/glue/swapBC_out 
math/state_mach/control/swapBC 
<th/state_mach/control/swapBC 
math/state_mach/control/_N3 6 
math/state_mach/control/_N21 
math/state_mach/control/_N69 
math/state_mach/control/_N33 
math/state_mach/control/_N3 9 
math/state_mach/control/_N66 
math/state_mach/control/_N32 
math/state_mach/control/gte 
<th/state_mach/subtract/borrow 
<h/state_mach/subtract/borrow' 
</state_mach/subtract/BUS_A[0] 
<h/state_mach/cal_out_gen/a[0] 
</state_mach/cal_out_gen/a[0]' 
</state_mach/cal_out_gen/_N191 

</cal_out_gen/LATCH_A.out_x[0 
<h/cal_out_gen/LATCH_A.clock_ 

<tate_mach/cal_out_gen/PHASE_B 

clk_pad/PHASE_B 
Clk in 

46.6 fall 

46.6 fall 
45.7 fall 

33.8 fall 

33.8 fall 

33.4 fall 

25.9 fall 

25.8 fall 
25.3 fall 

20.4 rise 

19.9 rise 

17.4 rise 

17.1 fall 

16.2 rise 

11.2 rise 

10.4 rise 

0.0 rise 

90.5    ns set by: 

0.5) 
Cumulative Delay Transition 

102.8 fall 
101.0 rise 
97.0 fall 
96.8 fall 

74.9 fall 
73.9 rise 

73.3 rise 

70.6 rise 

70.1 fall 
68.7 rise 

56.4 fall 
55.7 fall 
54.1 fall 
53.7 rise 
52.1 fall 
52.0 fall 

51.6 fall 
51.2 rise 

50.5 fall 
49.1 rise 
45.7 fall 

45.0 rise 

44.6 fall 
43.8 rise 

43.0 fall 

i              42.9 fall 
41.5 fall 

19.3 fall 

19.0 fall 
18.0 fall 

17.6 rise 

16.1 fall 
t      13.3 rise 

5      10.5 rise 
9.7 rise 
0.0 fall 
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******************************************************************************** 
Genesil Version v8.0.3 -- Thu May 30 14:16:56 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

******************************************************************************** 

OUTPUT DELAY MODE 

-Corner: GUARANTEED 
Voltage:4.50v 

Fabline: HP2_CN10B  
Junction Temperature:113 deg C 

External Clock: Clk_in 

Included setup files: 
#0  reg_worst (Jn temp 113, 4.5V Power=1.07W) 

Output 

Beg_frame_out 
Beg_row_out 
Csl6k[0] 
Csl6k[l] 
Csl6k[2] 
Csl6k[3] 
Csl6k[4] 
Cs32k[0] 
Cs32k[l] 
Cs32k[2] 

Dr 
End_frame_out 
End_row_out 
Host_data[0] 
Host_data[10] 
Host_data[ll] 
Host_data[12] 
Host_data[13] 
Host_data[14] 
Host_data[15] 
Host_data[l] 

Host_data[2] 
Host_data[3] 
Host_data[4] 
Host_data[5] 
Host_data[6] 
Host_data[7] 
Host_data[8] 
Host_data[9] 
Mem_addr[0] 
Mem_addr[10] 
Mem_addr[11] 
Mem_addr[12] 
Mem_addr[13] 
Mem_addr[14] 
Mem_addr[15] 
Mem_addr[16] 
Mem_addr[17] 
Mem_addr[18] 

Mem_addr[19] 
Mem_addr[1] 
Mem_addr[20] 
Mem_addr[21] 
Mem_addr[22] 
Mem_addr[2] 
Mem  addr[3] 

Phl(r) Delay Ph2(r) 

OUTPUT 
Delay 

DELAYS (ns) 
Loading(pf) 

Min Max Min Max 

24.5 26.6 --- --- 50.00 PATH 

24.6 26.7 --- --- 50.00 PATH 
    18.7 22.8 50.00 PATH 
    18.7 22.7 50.00 PATH 
    18.7 22.7 50.00 PATH 
    18.7 22.7 50.00 PATH 
    18.6 22.7 50.00 PATH 
    18.6 22.7 50.00 PATH 
    18.6 22.7 50.00 PATH 
    18.6 22.7 50.00 PATH 

23.4 28.5 23.4 28.5 50.00 PATH 

24.2 26.4 — --- 50.00 PATH 

24.3 26.5   --- 50.00 PATH 

24.1 121.3 24.1 111.9 50.00 PATH 

24.0 120.3 24.0 113.8 50.00 PATH 

24.0 121.1 24.0 115.5 50.00 PATH 

24.0 120.2 24.0 112.0 50.00 PATH 

23.9 119.9 23.9 116.9 50.00 PATH 

23.9 122.3 23.9 116.8 50.00 PATH 

23.9 121.5 23.9 113.3 50.00 PATH 

24.1 120.3 24.1 113.1 50.00 PATH 

24.1 120.7 24.1 113.8 50.00 PATH 

24.1 120.2 24.1 112.4 50.00 PATH 

24.1 122.0 24.1 113.9 50.00 PATH 

24.1 122.6 24.1 113.1 50.00 PATH 

24.1 121.4 24.1 113.3 50.00 PATH 

24.1 123.7 24.1 115.6 50.00 PATH 

24.1 122.2 24.1 114.0 50.00 PATH 

24.1 122.1 24.1 112.7 _50.00 PATH 
    19.0 23.0 50.00 PATH 
    18.9 23.0 50.00 PATH 
  ___ 18.9 23.0 50.00 PATH 
  --- 18.9 23.0 50.00 PATH 
    18.9 23.0 50.00 PATH 
  — - 18.9 23.0 50.00 PATH 
  ___ 18.9 22.9 50.00 PATH 
    18.9 22.9 50.00 PATH 
--- ___ 18.8 22.9 50.00 PATH 

--- --- 18.8 22.9 50.00 PATH 
  --- 18.8 22.9 50.00 PATH 
--- --- 19.0 23.0 50.00 PATH 
    18.8 22.9 50.00 PATH 
  --- 18.8 22.8 50.00 PATH 
  --- 18.7 22.8 50.00 PATH 
    19.0 23.0 50.00 PATH 
    19.0 23.0 50.00 PATH 
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Mem_addr[4 ] 
Mem_addr[5 ] 
Mem_addr[6] 
Mem_addr[7] 
Mem_addr[8] 
Mem_addr[9] 
Mem_data[0] 
Mem_data[10] 
Mem_data[ll] 
Mem_data[12] 
Mem_data[13] 
Mem_data[14] 
Mem_data[15] 
Mem_data[l]   " 
Mem_data[2] 
Mem_data[3] 
Mem_data[4] 
Mem_data[5] 
Mem_data[6] 
Mem_data[7] 
Mem_data[8] 
Mem_data[9] 
N_mem_oe 
N_mem_we 
Pixel_clk_out 
Pixel_out[0] 
Pixel_out[10] 
Pixel_out[11] 
Pixel_out[12] 
Pixel_out[13] 
Pixel_out[14] 
Pixel_out[15] 
Pixel_out[1] 
Pixel_out[2] 
Pixel_out[3] 
Pixel_out[4] 
Pixel_out[5] 
Pixel_out[6] 
Pixel_out[7] 
Pixel_out[8] 
Pixel  out[9] 

—   19.0 23.0 
—   19.0 23.0 
—   19.0 23.0 
—   19.0 23.0 
—   19.0 23.0 
—   18.9 23.0 
—   25.4 27.9 
—   24.2 27.3 
—   24.6 27.9 
—   24.3 27.5 
—   24.2 27.2 
—   24.1 27.2 
—   24.4 27.7 
—   24.5 27.4 
—   24.7 27.5 
—   24.5 27.4 
—   25.1 27.8 
—   24.8 27.6 
—   24.8 27.6 
—   24.6 27.5 
—   24.5 27.4 
—   24.3 27.3 
—   22.5 24.7 

28.2 28.2 36.1 40.2 

19.3 23.4 --- --- 
34.3 68.5 41.1 66.8 

33.6 68.0 40.5 66.3 

33.2 67.6 40.1 66.0 

33.3 67.7 40.1 66.0 

33.1 67.5 40.0 65.9 

32.8 67.3 39.6 65.6 

34.0 68.2 40.9 66.5 

35.8 69.9 42.7 68.2 

36.6 70.3 43.5 68.7 

36.3 70.2 43.2 68.6 

36.4 70.3 43.3 68.7 

35.4 69.3 42.3 67.7 

35.4 69.4 42.3 67.7 

34.6 68.7 41.5 67.1 

37.1 70.9 44.0 69.2 

34.0 68.3 40.9 66.6 

50. 00 PATH 

50. 00 PATH 
50. 00 PATH 

50. 00 PATH 

50. 00 PATH 

50. 00 PATH 

50. 00 PATH 

50. 00 PATH 
50. 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 
50 00 PATH 

50 00 PATH 
50 00 PATH 
50 00 PATH 
50 00 PATH 
50 00 PATH 
50 .00 PATH 

50 .00 PATH 

50 .00 PATH 
50 .00 PATH 

50 .00 PATH 

50 .00 PATH 
50 .00 PATH 

50 .00 PATH 

50 .00 PATH 
50 .00 PATH 
50 .00 PATH 
50 .00 PATH 
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******************************************************************************** 
Genesil Version v8.0.3 — Thu May 30 14:19:37 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

******************************************************************************** 

SETUP AND HOLD MODE 

-Corner: GUARANTEED 

Voltage: 4.50v 
Fabline: HP2_CN10B  

Junction Temperature:113 deg C 
External Clock: Clk_in 
Included setup files: 
#0  reg_worst (Jn'temp 113, 4 .5V Power=l. 07W) 

-INPUT SETUP AND HOLD TIMES (ns) 

Input 

Beg_frame_in 
Beg_row_in 
Chip_id[0] 
Chip_id[l] 
Chip_id[2] 
Chip_id[3] 
Dev_sel[0] 
Dev_sel[1] 
Dev_sel[2] 
Dev_sel[3] 
End_frame_in 
End_row_in 
Fpa_pixel[0] 
Fpa_pixel[10] 
Fpa_pixel[11] 
Fpa_pixel[12] 
Fpa_pixel[13] 
Fpa_pixel[14] 
Fpa_pixel[15] 
Fpa_pixel[1] 
Fpa_pixel[2] 
Fpa_pixel[3] 
Fpa_pixel[4] 
Fpa_pixel[5] 
Fpa_pixel[6] 
Fpa_pixel[7] 
Fpa_pixel[8] 
Fpa_pixel[9] 
Host_addr[0] 
Host_addr[1] 

Host_addr[2] 
Host_addr[3] 
Host_addr[4] 
Host_data[0] 
Host_data[10] 

Host_data[ll] 
Host_data[12] 
Host_data[13] 
Host_data[14] 
Host_data[15] 
Host_data[l] 

Host_data[2] 
Host_data[3] 
Host_data[4] 
Host_data[5] 

Host data[6] 

Setup Time Hold r rime 

Phl(f) Ph2(f) Phl(f) Ph2(f) 
  6.6   -2.2 PATH 
  3.7 --- -0.7 PATH 

48.8   -4.5 — PATH 

48.9   -3.8 — - PATH 

48.1 — -3.5   PATH 

49.5   -5.1 --- PATH 

51.9   -8.0 --- PATH 

52.6   -7.1   PATH 

51.5   -7.1 — PATH 

52.5   -8.4 --- PATH 
  1.3 --- 1.7 PATH 
  3.6 --- -0.6 PATH 
  0.8   2.1 PATH 
  0.8 ___ 2.1 PATH 
  0.9 ___ 2.1 PATH 
  2.6 --- 0.5 PATH 
  2.8 --- 0.4 PATH 
  2.8 ___ 0.4 PATH 
  2.4   0.7 PATH 
  0.6 --- 2.4 PATH 
  0.7 — 2.2 PATH 
  '  1.1   1.8 PATH 
  1.3 --- 1.7 PATH 
_■__ 1.1 — 1.8 PATH 
  1.5 — 1.5 PATH 
  1.5 --- 1.5 PATH 
  1.8 --- 1-3 PATH 
  1.7 --- 1.3 PATH 

23.4   -5.5 ___ PATH 

47.6 58.4 -4.6 -20.8 PATH 

42.9 45.6 -4.7 -19.2 PATH 

33.7 29.1 -4.5 -10.9 PATH 

27.6 23.0 -4.6 -8.1 PATH 

31.9 ___ -8.5 --- PATH 

17.1 --- -6.3   PATH 

16.7 —- -5.9 --- PATH 

16.4 ___ -6.1 --- PATH 

16.1 — -5.2 --- PATH 

16.5 --- -5.7 --- PATH 

16.0   -5.2 --- PATH 

31.4 - — -7.8 --- PATH 

22.5 _._ -7.4 --- PATH 

18.4 --- -7.5 --- PATH 

17.7   -6.6 --- PATH 

17.7   -6.8 --- PATH 

17.5   -6.2   PATH 
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Host_data[7] 
Host_data[8] 
Host_data[9] 
Mem_data[0] 
Mem_data[10] 
Mem_data[ll] 
Mem_data[12] 

Mem_data[13] 
Mem_data[14] 
Mem_data[15] 
Mem_data[l] 
Mem_dat a[2] 
Mem_data[3] 
Mem_data[4] 
Mem_data[5] 
Mem_data[6] 
Mem_data[7] 
Mem_data[8] 
Mem_data[9] 
N_reset 
Ode 
Pixel elk in 

17.5   -6.6   PATH 

17.4   -6.3   PATH 

17.1 — -6.4   PATH 
  5.6 --- -0.2 PATH 
  3.4 --- 2.1 PATH 
  3.5 --- 2.0 PATH 
  4.0 --- 1.5 PATH 
  3.8 --- 1.7 PATH 
  3.8 --- 1.7 PATH 
  4.4   1.1 PATH 
  5.8 --- -0.4 PATH 
  5.4   0.1 PATH 
  5.6   -0.1 PATH 
  4.9   0.6 "PATH 
  4.2 --- 1.3 PATH 
  4.6 --- 0.8 PATH 
  3.6 --- 1.9 PATH 
  4.6 --- 0.9' PATH 
  3.4 --- 2.1 PATH 

14.6 17.8 -9.6 -11.1 PATH 

45.2 --- -1.6 — PATH 
  -5.6   7.8 PATH 
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******************************************************************************** 
Genesil Version v8.0.3 -- Thu May 30 14:19:41 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

******************************************************************************** 
VIOLATION MODE 

Fabline: HP2_CN10B Corner: GUARANTEED 
Junction Temperature:113 deg C       Voltage:4.50v 

External Clock: Clk_in 

Included setup files: 
#0  reg_worst (Jn temp 113, 4.5V Power=1.07W) 

  NO VIOLATIONS 

Hold time check margin: 2.0ns 
******************************************************************************** 
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11.2. <Clk_in>, GUARANTEED, Room T, 5.0 V 
Genesil Version V8.0.3 — Thu May 30 14:20:05 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

******************************************************************************** 

CLOCK REPORT MODE 

Fabline: HP2_CN10B Corner: GUARANTEED 
Junction Temperature:63 deg C        Voltage:5.00v 
External Clock: Clk_in 

Included setup files: 
#0  reg_room (Jn temp 63.0, 5.0V Power=1.07) 

      CLOCK TIMES (minimum) 

Phase 1 High:    44.6  ns Phase 2 High:    46.1  ns 

Cycle (from Phi):    93.5  ns        Cycle (from Ph2):    73.1  ns 

Minimum Cycle Time:    93.5  ns      Symmetric Cycle Time:     93.5   ns 

     CLOCK WORST CASE PATHS 

Minimum Phase 1 high time is    44.6   ns set by: 

** Clock delay: 3.5ns (48.1-44.6) 
Node Cumulative Delay     Transition 

math/dividerl/(internal) . 48.1 fall 
math/dividerl/n[28] 47.1 rise 
<v/mult/mult_out/numerator[28] 46.9 rise 
</mult/mult_out/numerator[28]' 45.8 rise 
<th/pre_div/mult/mult_out/_N23 45.5 fall 
<h/pre_div/mult/mult_out/n[28] 44.4 rise 
<block/final_add/final_sum[20] 44.3 rise 
<lock/final_add/final_sum[20]' 41.8 rise 
</mult_block/final_add/sum0[8] 31.7 rise 
<lt/mult_block/ms_add0/sum0[8] 31.7 rise 
<t/mult_block/ms_add0/sum0[8]' 31.0 rise 
<t/mult_block/ms_add0/m0_ms[0] 20.9 fall 
</mult_blcck/gate_mO/and_ms[0] 20.8 fall 
<mult_block/gate_mO/and_ms[0]' 20.4 fall 
<mult_block/gate_m0/disable_ms 16.4 rise 
math/mem_host_if/disable_ms 16.0 rise 
math/mem_host_if/disable_ms' 14.0 rise 
math/mem_host_if/_N389 13.8 fall 
<f/host_ctrl.ctrlword.out_x[9] 13.0 rise 
math/mem_host_if/PHASE_A 8.9 rise 

clk_pad/PHASE_A 8.3 rise 
Clk_in 0.0 rise 

Minimum Phase 2 high time is   46.1  ns set by: 

** Clock delay: 4.3ns (50.4-46.1) 
Node Cumulative Delay     Transition 
<_div/mult/mult_out/(internal) 50.4 fall 
<e_div/mult/mult_out/ld_num_hi 49.4 rise 
<h/mem_host_if/ld_numerator_hi 49.2 rise 
</mem_host_if/ld_numerator_hi' 47.8 rise 
math/mem_host_if/_N385 47.5 fall 
math/mem_host_if/_N455 4 6.4 rise 
<host_if/host_data.muxl.SEL_l_ 44.6 fall 
math/mem host if/ N250 32.7 rise 
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math/mem_host_if/host_addr[1]       7.9 . fall 
Host_addr[l]/host_addr 6.6 fall 
Host_addr[l]/host_addr' 3.3 fall 

Host_addr[l] 0.0 fall 

Minimum cycle time (from Phi) is 93.5   ns set by: 

** Clock delay: 8.7ns (102.2-93.5) 
Node Cumulative Delay     Transition 

</Rowl5.fftl5.SHIFT2.mout_y[3] 102.2 rise 
</Rowl6.rowl6.csx_3.NAND10.OUT 100.8 rise 
math/dividerl/_N1584 99.7 fall 
math/dividerl/_N206 99.2 rise 
math/dividerl/_N205 98.4 fall 
math/dividerl/_N70 97.9 rise 
math/dividerl/_N1692 85.6 fall 

</Rowl6.rowl6.csx_14.NAND4.0UT 85.2 rise 
math/dividerl/_N81 84.2 fall 

math/dividerl/_N80 83.7 rise 
math/dividerl/_N1677 83.2 fall 
math/dividerl/_N1339 81.8 rise 
math/dividerl/_N493 81.2 fall 
</Rowl6.rowl6.csx_12.NAND4.0UT 80.6 rise 
math/dividerl/_N35 79.6 fall 
math/dividerl/_N34 79.1 rise 
math/dividerl/_N1647 78.5 fall 
math/dividerl/_N404 77.5 rise 
math/dividerl/_N1632 76.7 fall 
math/dividerl/_N372 75.6 rise 
math/dividerl/_N374 75.0 fall 
<l/Rowl6.rowl6.csx_9.NAND4.0UT 74.4 rise 
math/dividerl/_N125 71.8 fall 
<l/Rowl6.rowl6.csx_8.NAND4.0UT 71.2 rise 
math/dividerl/_N96 70.2 fall 
math/dividerl/_N95 69.7 rise 
math/dividerl/_N1585 69.1 fall 
math/dividerl/_N339 68.1 rise 
math/dividerl/_N1570 67.2 fall 
<l/Rowl6.rowl6.csx_5.NAND4.0UT 66.0 rise 
math/dividerl/_N1555 64.7 fall 
<l/Rowl6.rowl6.csx_4.NAND4.0UT 63.7 rise 
math/dividerl/_N1540 62.2 fall 
math/dividerl/_N1448 61.3 rise 

math/dividerl/_N1525 60.1 fall 
<l/Rowl6.rowl6.csx_2.NAND4.0UT 58.6 rise 
math/dividerl/_N1510 57.3 fall 
math/dividerl/_N927 56.6 rise 
math/dividerl/_N1495 55.1 fall 
<l/Rowl6.rowl6.csx_l.NAND4.OUT 54.4 rise 
math/dividerl/_N110 52.1 fall 
math/dividerl/_N1483 51.6 rise 
math/dividerl/nl6[16] 50.0 fall 
math/dividerl/nl6[16]' 46.0 fall 
*<6.INTER0.std2.1atch_data[16] 43.0 fall 
math/dividerl/n[16] 40.7 fall 

<v/mult/mult_out/numerator[16] 40.5 fall 
</mult/mult_out/numerator[16]' 40.1 fall 
<th/pre_div/mult/mult_out/_N4 9 39.8 rise 
<h/pre_div/mult/mult_out/n[16] 37.7 fall 
<_block/final_add/final_sum[8] 37.7 fall 
<block/final_add/final_sum(8]' 37.0 fall 
</mult block/final add/sum0[l] 27.3 fall 
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<lt/mult_block/ms_addO/sumO[l] 27.2 fall 
<t/mult_block/ms_addO/sumO[l]' 27.0 fall 
<t/mult_block/ms_addO/raO_ms[0] 20.9 fall 
</mult_block/gate_mO/and_ms[0] 20.8 fall 
<mult_block/gate_mO/and_ms[0]' 20.4 fall 
<mult_block/gate_mO/disable_ms 16.4 rise 
math/mem_host_if/disable_ms 16.0 rise 

math/mem_host_if/disable_ms' 14.0 rise 
math/raera_host_if/_N389 13.8 fall 
<f/host_ctrl.ctrlword.out_x[9] 13.0 rise 

math/mem host if/PHASE A 8.9 rise 

clk_pad/PHASE_A 8.3 rise 

Clk_in 0.0 rise 

Minimum cycle time (from Ph2) is   73.1   ns set by: 

** Clock delay: 9.8ns (82.9-73.1) 
Node Cumulative Delay     Transition 

.math/pre_div/pix_cal_sub/28 82.9 fall 
*<e_div/pix_cal_sub/(internal) 81.5 rise 
math/pre_div/pix_cal_sub/n_ovf 78.3 fall 
<th/pre_div/pix_cal_sub/n_ovf' 78.1 fall 
<v/pix_cal_sub/invert_2_IV2[0] 60.3 fall 
</pre_div/pix_cal_sub/BUS_B[0] 59.5 rise 
<mach/cal_out_gen/cal_out_n[0] 59.0 rise 
<ach/cal_out_gen/cal_out_n[0]' 56.8 rise 
<h/state_mach/cal_out_gen/_N95 56.5 fall 
<h/state_mach/cal_out_gen/_N64 55.3 rise 
<state_mach/cal_but_gen/swapBC 45.5 fall 
math/state_mach/glue/swapBC 44.9 fall 
math/state_mach/glue/swapBC 43.7 fall 

math/state_mach/glue/_N139 43.3 rise 
<th/state_mach/glue/swapBC_out 42.1 fall 
math/state_mach/control/swapBC 42.0 fall 
<th/state_mach/control/swapBC 41.6 fall 
math/state_mach/control/_N36 41.3 rise 
math/state_mach/control/_N21 40.8 fall 
math/state_mach/control/_N69 39.6 rise 
math/state_mach/control/_N33 36.9 fall 
math/state_mach/control/_N39 36.3 rise 

math/state_mach/control/_N66 36.0 fall 

math/state_mach/control/_N32 35.3 rise 
math/state_mach/control/gte 34.7 fall 
<th/state_mach/subtract/borrow 34.6 fall 
<h/state_mach/subtract/borrow' 33.5 fall 
</state_mach/subtract/BUS_A[0] 15.5 fall 

<h/state_mach/cal_out_gen/a[0] 15.3 fall 
</state_mach/cal_out_gen/a[0]' 14.5 fall 
</state_mach/cal_out_gen/_N191 14.1 rise 
</cal_out_gen/LATCH_A.out_x[0] 12.9 fall 
<h/cal_out_gen/LATCH_A.clock_x 10.7 ■ rise 
<tate_mach/cal_out_gen/PHASE_B 8.4 rise 

clk_pad/PHASE_B 7.8 rise 
Clk in 0.0 fall 
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******************************************************************************** 
Genesil Version V8.0.3 -- Thu May 30 14:20:07 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

******************************************************************************** 

OUTPUT DELAY MODE 

Fabline: HP2_CN10B  
Junction Temperature:63 deg C 

External Clock: Clk_in 
Included setup files: 

-Corner: GUARANTEED 

Voltage:5.00v 

#0  reg_room (Jn temp 63.0, 5.0V Power=1.07) 

Output 

Beg_frame_out 
Beg_row_out 
Csl6k[0] 
Csl6k[l] 
Csl6k[2] 
Csl6k[3] 
Csl6k[4] 
Cs32k[0] 
Cs32k[l] 
Cs32k[2] 
Dr 
End_frame_out 
End_row_out 
Host_data[0] 
Host_data[10] 
Host_data[ll] 
Host_data[12] 
Host_data[13] 
Host_data[14] 
Host_data[15] 
Host_data[l] 
Host_data[2] 
Host_data[3] 
Host_data[4] 
Host_data[5] 
Host_data[6] 
Host_data[7] 
Host_data[8] 
Host_data[9] 
Mem_addr[0] 
Mem_addr[10] 
Mem_addr[11] 
Mem_addr[12] 
Mem_addr[13] 
Mem_addr[14] 
Mem_addr[15] 
Mem_addr[16] 
Mem_addr[17] 

Mem_addr[18] 
Mem_addr[19] 
Mem_addr[1] 
Mem_addr[20] 

Mem_addr[21] 
Mem_addr[22] 
Mem_addr[2] 
Mem addr[3] 

Phl(r) Delay 
Min Max 
19.6 21.4 
19.7 21.4 

Ph2(r) 

Min 

OUTPUT 
Delay 
Max 

DELAYS (ns) 
Loading(pf) 

—   15.0 18.3 
—   15.0 18.3 
—   15.0 18.3 
—   14.9 18.3 
—   14.9 18.2 
—   14.9 18.2 
—   14.9 18.2 
— --- 14.9 18.2 

18.7 22.8 18.7 22.8 
19.4 21.2 — --- 
19.5 21.3 --- --- 
19.3 97.7 19.3 90.1 
19.2 96.9 19.2 91.3 
19.2 97.5 19.2 92.7 
19.1 96.8 19.1 90.1 
19.1 96.6 19.1 93.8 
19.1 98.5 19.1 93.8 
19.1 97.8 19.1 91.2 
19.3 96.9 19.3 90.9 
19.3 97.2 19.3 91.3 
19.3 96.8 19.3 90.2 
19.3 98.3 19.3 91.6 
19.3 98.7 19.3 91.1 
19.2 97.8 19.2 91.1 
19.2 99.6 19.2 93.0 
19.2 98.4 19.2 91.7 
19.2 98.4 19.2 90.8 
    15.2 18.5 
    15.2 18.5 
--- — 15.2 18.5 
___ — 15.2 18.5 
  ___ 15.1 18.5 
    15.1 18.5 
— --- 15.1 18.4 
    15.1 18.4 
— — 15.1 18.4 
  --- 15.1 18.4 
    15.1 18.4 
  — 15.2 18.5 
    15.1 18.4 
    15.0 18.3 
    15.0 18.3 
    15.2 18.5 
    15.2 18.5 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

■ 50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 

PATH 
PATH 
PATH 
PATH 
PATH 
PATH 

PATH 
PATH 
PATH 

PATH 
PATH 
PATH 
PATH 
PATH 
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Mem_addr[4 ] 
Mem_addr[5] 
Mem_addr[6] 
Mem_addr[7] 
Mem_addr[8] 
Mem_addr[9] 
Mem_data[0] 
Mem_data[10] 
Mem_data[ll] 
Mem_data[12] 
Mem_data[13] 
Mem_data[14] 
Mem_data[15] 
Mem_data[l] 
Mem_data[2] 
Mem_data[3] 
Mem_data[4] 
Mem_data[5] 
Mem_data[6] 
Mem_data[7] 
Mem_data[8] 
Mem_data[9] 
N_mem_oe 
N_mem_we 
Pixel_clk_out 
Pixel_out[0] 
Pixel_out[10] 
Pixel_out[11] 
Pixel_out[12] 
Pixel_out[13] 
Pixel_out[14] 
Pixel_out[15] 
Pixel_out[1] 
Pixel_out[2] 
Pixel_out[3] 
Pixel_out[4] 
Pixel_out[5] 
Pixel_out[6] 
Pixel_out[7] 
Pixel_out[8] 
Pixel  out[9] 

—   15.2 18.5 
— 15.2 18.5 
—   15.2 18.5 
—   15.2 18.5 
—   15.2 18.5 
—   15.2 18.5 
—   20.4 22.4 
—   19.4 21.9 
—   19.8 22.3 
—   19.5 22.0 
—   19.5 21.8 
—   19.4 21.8 
—   19.6 22.2 
—   19.7 22.0 
—   19.9 22.1 
—   19.7 22.0 

  20.2 22.2 
—   19.9 22.1 
—   19.9 22,1 
—   19.8 22.1 
—   19.6 21.9 
—   19.5 21.9 
—   18.0 19.8 

22.7 22.7 29.0 32.3 

15.5 18.8 --- --- 
27.5 55.1 33.0 53.8 

27.0 54.7 32.5 53.4 

26.7 54.5 32.2 53.2 

26.7 54.5 32.2 53.2 

26.6 54.4 32.1 53.1 

26.3 54.2 31.8 52.9 

27.3 54.9 32.8 53.6 

28.8 56.3 34.3 55.0 

29.4 56.6 34.9 55.3 

29.1 56.5 34.6 55.2 

29.2 56.6 34.7 55.3 

28.4 55.8 33.9 54.5 

28.4 55.8 34.0 54.5 
27.8 55.3 33.3 54.0 

29.8 57.1 35.3 55.8 

27.3 55.0 32.8 53.7 

50. 00 PATH 

50. 00 PATH 

50. 00 PATH 

50. 00 PATH 

50. 00 PATH 

50. 00 PATH 

50. 00 PATH 

50 00 PATH 
50 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 
50 00 PATH 

50 00 PATH 

50 00 PATH 
50 .00 PATH 

50 .00 PATH 

50 .00 PATH 

50 .00 PATH 

50 .00 PATH 

50 .00 PATH 
50 .00 PATH 

50 .00 PATH 

50 .00 PATH 
50 .00 PATH 
50 .00 PATH 

50 .00 PATH 
50 .00 PATH 

50 .00 PATH 

50 .00 PATH 
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******************************************************************************** 
Genesil Version v8.0.3 -- Thu May 30 14:22:27 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

******************************************************************************** 

SETUP AND HOLD MODE 

Fabline: HP2_CN10B  
Junction Temperature:63 deg C 

External Clock: Clk_in 

Included setup files: 

-Corner: GUARANTEED 
Voltage:5.OOv 

#0  reg_room (Jn temp 63.0, 5.0V Power=1.07) 

Input 

Beg_frame_in 
Beg_row_in 
Chip_id[0] 
Chip_id[l] 
Chip_id[2] 
Chip_id[3] 

Dev_sel[0] 
Dev_sel[1] 
Dev_sel[2] 
Dev_sel[3] 
End_frame_in 
End_row_in 
Fpa_pixel[0] 
Fpa_pixel[10] 
Fpa_pixel[11] 

Fpa_pixel[12] 
Fpa_pixel[13] 
Fpa_pixel[14] 
Fpa_pixel[15] 
Fpa_pixel[1] 
Fpa_pixel[2] 
Fpa_pixel[3] 
Fpa_pixel[4] 
Fpa_pixel[5] 
Fpa_pixel [6], 
Fpa_pixel[7] 
Fpa_pixel[8] 
Fpa_pixel[9] 
Host_addr[0] 

Host_addr[1] 
Host_addr[2] 
Host_addr[3] 
Host_addr[4] 
Host_data[0] 
Host_data[10] 
Host_data[ll] 
Host_data[12] 
Host_data[13] 
Host_data[14] 
Host_data[15] 
Host_data[l] 
Host_data[2] 
Host_data[3] 
Host_data[4] 

Host_data[5] 
Host data[6] 

Setup T 

Phl(f) 

39.1 
39.3 
38.6 
39.7 

41.6 
42.2 
41.3 
42.1 

lme 

Ph2(f) 
5.4 
3.0 

 INPUT SETUP AND 
Hold Time 

Phl(f)   Ph2(f) 
-1.8 

— 1.1 
--- 3.0 
— 0.7 
— 0.7 
— 0.8 
— 2.1 
--- 2.3 
— 2.3 
— 2.0 
_-_ 0.5 
— 0.6 
— 1.0 
— 1.1 
— 1.0 
— 1.2 
--- 1.2 
--- 1.5 
--- 1.4 

18.8 --- 
38.1 47.0 
34.3 36.e 
26.9 23.3 
22.0 18.4 
25.5 --- 
13.7 --- 
13.5 --- 
13.2 --- 
12.9 --- 
13.3 --- 
12.8 --- 
25.2 --- 
18.1 — - 
14.8 — - 
14.2 --- 
14.2 --- 
14.1   

-3.7 

-3.1 
-2.9 
-4.2 
-6.4 
-5.7 
-5.8 
-6.8 

-4.4 
-3.7 

-3.8 
-3.6 
-3.7 

-6.8 
-5.0 
-4.8 
-4.9 
-4.2 
-4.6 
-4.2 
-6.3 
-5.9 

-6.0 
-5.3 
-5.4 

-5.0 

-0.6 

1.3 
-0.6 
1.7 
1.7 

1.6 

0.4 
0.3 
0.3 
0.6 
1.9 
1.7 

1.2 
1.0 
1.0 

-17.1 

-15.8 
-8.9 
-6.6 

HOED TIMES (ns) 

PATH 
PATH 
PATH 
PATH 
PATH 
PATH 

PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 

PATH 
PATH 
PATH 

PATH- 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 

PATH 
PATH 
PATH 
PATH 

PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 

PATH 
PATH 

PATH 
PATH 
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Host_data[7] 
Host_data[8] 
Host_data[9] 
Mem_data[0] 
Mem_data[10] 
Mem_data[ll] 
Mem_data[12] 

Mem_data[13] 
Mem_data[14] 
Mem_data[15] 
Mem_data[l] 
Mem_data[2] 
Mem_data[3] 
Mem_data[4] 
Mem_data[5] 
Mem_data[6] 
Mem_data[7] 
Mem_data[8] 
Mem_data[9] 
N_reset 
Ode 
Pixel elk in 

14.0   -5.3   PATH 

14.0   -5.0 --- PATH 

13.7   -5.1   PATH 
  4.6   -0.2 PATH 
  2.8   1.6 PATH 
  2.8   1.6 PATH 
  3.2   1.2 PATH 
  3.1   1.3 PATH 
  3.1   1.3 PATH 
  3.6   0.8 PATH 
  4.7   -0.3 PATH 
  4.3   0.1 PATH 
  4.5   -0.1 PATH 
  3.9   0.4 PATH 
  3.4   1.0 PATH 
  3.8   0.6 PATH 
  3.0 -__ 1.4 PATH 
  3.7   0.7 PATH 
  2.8   1.7 PATH 

11.7 14.3 -7.7 -8.9 PATH 

36.3   -1.4   PATH 
  -4.4   6.2 PATH 
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******************************************************************************** 
Genesil Version v8.0.3 -- Thu May 30 14:22:30 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

******************************************************************************** 
VIOLATION MODE 

Fabline: HP2_CN10B Corner: GUARANTEED 
Junction Temperature:63 deg C        Voltage:5.00v 

External Clock: Clk_in 

Included setup files: 
#0  reg_room (Jn temp 63.0, 5.0V Power=1.07) 

  NO VIOLATIONS 

Hold time check margin: 2.0ns 
****************************************************************************** 
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11.3. <Clk in>, TYPICAL, Max T, Min V 
Genesil Version v8.0.3 — Thu May 30 14:23:58 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

********************************************************************************* 

CLOCK REPORT MODE 

-Corner: TYPICAL 
Voltage:4.50v 

Fabline: HP2_CN10B  
Junction Temperature:113 deg C 
External Clock: Clk_in 

Included setup files: 
#0  reg_worst (Jn temp 113, 4.5V Power=1.07W) 

Phase 1 High:    35.4  ns 

Cycle (from Phi):    74.2  ns 

Minimum Cycle Time:    74.2   ns 

      CLOCK TIMES (minimum) 

Phase 2 High:    36.2  ns 

Cycle (from Ph2):    57.2   ns 

Symmetric Cycle Time:     74.2   ns 

Minimum Phase 1 high time is 35.4  ns set by: 

** Clock delay 
Node 
math/dividerl/(internal) 
math/dividerl/n[28] 
<v/mult/mult_out/numerator[28] 
</mult/mult_out/numerator[28] ' 
*th/pre_div/mult/mult_out/_N23 
<h/pre_div/mult/mult_out/n[28] 
<block/final_add/final_sum[20] 
<lock/final_add/final_sum[20]' 
</mult_block/final_add/sumO[8] 
<lt/mult_block/ms_addO/sumO[8] 
<t/mult_block/ms_add0/sum0[8] ' 
<t/mult_block/ms_addO/mO_ms[0] 
</mult_block/gate_mO/and_ms[0] 
<mult_block/gate_mO/and_ms[0] ' 
<mult_block/gate_m0/disable_ms 
math/mem_host_if/disable_ms 
math/mem_host_if/disable_ms' 
math/mem_host_if/_N38 9 
<f/host_ctrl.Ctrlword.out_x[9] 

' math/mem_host_if/PHASE_A 

clk_pad/PHASE_A 
Clk in 

2.5ns (37.9-35.4) 
Cumulative Delay 

37.9 
36.3 
36.3 
35.9 
35.7 

33.9 
33.9 
33.2 
24.8 
24.8 
24.2 
15.9 
15.9 
15.5 
12.3 
12.3 
10.9 
10.7 
10.1 
6.7 
6.7 

0.0 

CLOCK WORST CASE PATHS 

Transition 
rise 
fall 
fall 
fall 
rise 
.fall 
fall 
fall 
rise 
rise 
rise 
fall 
fall 
fall 
rise 
rise 
rise 
fall 
rise 
rise 
rise 
rise 

Minimum Phase 2 high time is 36.2 ns set by: 

** Clock delay: 
Node 

3.0ns (39.2-36.2) 
Cumulative Delay 

math/pix_counter/(internal) 39.2 
<h/pix_counter/wr_pix_count_hi 37.6 
<h/mem_host_if/wr_pix_count_hi 37.6 
</mem_host__if /wr_pix_count_hi' 37.2 
math/mem_host_if/_N270 36.9 
math/mem_host_if/_N455 35.8 

<host_if/host_data.muxl.SEL_1_ 35.1 
math/mem host if/ N250 13.9 

Transition 
rise 
fall 
fall 
fall 
rise 
fall 
rise 
fall 



GT-VTF Design Verification Document Page 36 

math/mem_host_if/host_addr[1] 5.3              rise 
Host_addr[l]/host_addr 5.3              rise 
Host_addr[1]/host_addr' 2.4              rise 

Host_addr[l] .  0.0               rise 

Minimum cycle time (from Phi) is 74.2    ns set by: 

** Clock delay: 6.7ns (80.9-74.2) 
Node Cumulative Delay     Transition 

</Rowl5.fftl5.SHIFT2.mout_y[3] 80.9 rise 
</Rowl6.rowl6.csx_3.NAND10.OUT 79.9 rise 
math/dividerl/_N1584 78.9 fall 

math/dividerl/_N206 78.6 rise 
math/dividerl/_N205        _ 77.9 fall 
math/dividerl/_N70        ' 77.5 rise 

math/dividerl/_N1692 67.9 fall 

</Rowl6.rowl6.csx_14.NAND4.0UT 67.5 rise 
math/dividerl/_N81 66.7 fall 
math/dividerl/_N80 66.3 rise 
math/dividerl/_N1677 65.9 fall 
math/dividerl/_N1339 64.8 rise 
math/dividerl/_N493 64.4 fall 
</Rowl6.rowl6.csx_12.NAND4.0UT 63.9 rise 
math/dividerl/_N35 63.0 fall 
math/dividerl/_N34 62.7 rise 
math/dividerl/_N1647 62.2 fall 
math/dividerl/_N404 61.4 rise 
rnath/dividerl/_N1632 60.7 fall 
math/dividerl/_N372 59.9 rise 
math/dividerl/_N374 59.4 fall 
<l/Rowl6.rowl6.csx_9.NAND4.0UT 58.9 rise 
math/dividerl/_N125 56.8 fall 
<l/Rowl6.rowl6.csx_8.NAND4.0UT 56.3 rise 
math/dividerl/_N96 55.6 fall 
math/dividerl/_N95 55.2 rise 
math/dividerl/_N1585 54.7 fall 
math/dividerl/_N339 53.9 rise 
math/dividerl/_N1570 53.1 fall 
<l/Rowl6.rowl6.csx_5.NÄND4.0UT 52.2 rise 
math/dividerl/_N1555 51.1 fall 
<l/Rowl6.rowl6.csx_4.NAND4.0UT 50.3 rise 
math/dividerl/_N1540 49.1 fall 
math/dividerl/_N1448 48.5 rise 
math/dividerl/_N1525 47.4 fall 
<1/Rowl6.rowl6.csx_2-NAND4.0UT 46.3 rise 
math/dividerl/_N1510 45.2 fall 
math/dividerl/_N927 44.7 rise 

math/dividerl/_N1495 43.4 fall 
<l/Rowl6.rowl6.csx_l.NAND4.0UT 42.8 rise 

math/dividerl/_N110 41.0 fall 
math/dividerl/_N1483 40.6 • rise 
math/dividerl/nl6[16] 39.3 fall 
math/dividerl/nl6[16]' 36.3 fall 
*<6.INTER0.std2.1atch_data[16] 33.8 fall 
math/dividerl/n[16] 31.9 fall 
<v/mult/mult_out/numerator[16] 31.9 fall 
</mult/mult_out/numerator[16]' 31.6 fall 
<th/pre_div/mult/mult_out/_N49 31.3 rise 
<h/pre_div/mult/mult_out/n[16] 29.6 fall 
<_block/final_add/final_sum[8] 29.6 fall 
<block/final_add/final_sum[8]' 29.1 fall 

</mult block/final add/sum0[l] 21.0 fall 
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<lt/mult block/ms_addO/sumO[1] 21.0 fall 

<t/mult_block/ms_addO/sumO[1]' 20.8 fall 

<t/mult block/ms_addO/mO_ms[0] 15.9 fall 

</mult_block/gate_mO/and_ms[0] 15.9 fall 

<mult block/gate_mO/and_ms[0]' 15.5 fall 

<mult_block/gate_mO/disable_ms 12.3 rise 

math/mem_host_if/disable_ms 12.3 rise 

math/mem host if/disable_ms' 10.9 rise 

math/mem_host_if/_N38 9 10.7 fall 

<f/host ctrl.ctrlword.out_x[9] 10.1 rise 

math/mem_host_if/PHASE_A 6.7 rise 

clk_pad/PHASE_A 6.7 rise 

Clk_in 0.0 rise 

Minimum cycle time (from Ph2) is  57 2    ns set by: 

** Clock delay: 7.5ns (64.7-57.2) 
Node                        Cumulative Delay Transition 

math/pre div/pix cal_sub/28 64.7 fall 

*<e div/pix cal sub/(internal) 63.5 rise 

math/pre div/pix cal sub/n_ovf 61.0 fall 

<th/pre div/pix cal_sub/n_ovf' 60.8 fall 

<v/pix_cal_sub/invert_2_IV2[0] 46.7 fall 

</pre div/pix_cal_sub/BUS_B[0] 46.1 rise 

<mach/cal_out_gen/cal_out_n[0] 46.1 rise 

<ach/cal out_gen/cal_out_n[0]' 44.5 rise 

<h/state mach/cal_out_gen/_N95 44.2 fall 

<h/state_mach/cal_out_gen/_N64 43.2 rise 

<state mach/cal out gen/swapBC 35.2 fall 

math/state mach/glue/swapBC 35.2 fall 

math/state mach/glue/swapBC 34.2 fall 

math/state mach/glue/_N139 33.9 rise 

<th/state mach/glue/swapBC_out 32.9 fall 

math/state mach/control/swapBC 32.9 fall 

<th/state mach/control/swapBC 32.6 fall 

math/state_mach/control/_N3 6 32.4 rise 

math/state_mach/control/_N21 31.9 fall 

math/state mach/control/_N69 31.0 rise 

math/state_mach/control/_N33 28.9 fall 

math/state_mach/control/_N3 9 28.4 rise 

math/state mach/control/_N66 28.2 fall 

math/state_mach/control/_N32 27.6 rise 

math/state_mach/control/gte 27.1 fall 

<th/state mach/subtract/borrow 27.1 fall 

<h/state mach/subtract/borrow' 26.2 fall 

</state_mach/subtract/BUS_A[0] 11.9 fall 

<h/state mach/cal_out_gen/a[0] 11.9 fall 

</state mach/cal_out_gen/a[0]' 11.3 fall 

</state mach/cal_out_gen/_N191 11.0 rise 

</cal_out_gen/LATCH_A.out_x[0] 10.0 fall 

<h/cal out_gen/LATCH_A.clock_x 8.1 rise 

<tate_mach/cal_out_gen/PHASE_B 6.3 rise 

clk_pad/PHASE_B 6.3 rise 

Clk_in 0.0 fall 

..._   " 
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******************************************************************************** 
Genesil Version v8.0.3 — Thu May 30 14:24:00 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

******************************************************************************** 

OUTPUT DELAY MODE 

-Corner: TYPICAL 
Voltage:4.50v 

Fabline: HP2_CN10B  
Junction Temperature:113 deg C 

External Clock: Clk_in 
Included setup files: 
#0  reg_worst (Jn temp 113, 4.5V Power=1.07W) 

Output 

Beg_frame_out 
Beg_row_out 
Csl6k[0] 
Csl6k[l] 
Csl6k[2] 
Csl6k[3] 
Csl6k[4] 
Cs32k[0] 
Cs32k[l] 
Cs32k[2] 
Dr 
End_frame_out 
End_row_put 
Host_data[0] 
Host_data[10] 
Host_data[ll] 
Host_data[12] 
Host_data[13] 
Host_data[14] 
Host_data[15] 
Host_data[l] 
Host_data[2] 
Host_data[3] 
Host_data[4] 
Host_data[5] 
Host_data[6] 
Host_data[7] 
Host_data[8] 
Host_data[9] 
Mem_addr[0] 
Mem_addr[10] 
Mem_addr[11] 
Mem_addr[12] 
Mem_addr[13] 
Mem_addr[14] 

Mem_addr[15] 
Mem_addr[16] 
Mem_addr[17] 
Mem_addr[18] 

Mem_addr[19] 
Mem_addr[1] 
Mem_addr[20] 
Mem_addr[21] 
Mem_addr[22] 
Mem_addr[2] 
Mem  addr[3] 

Phl(r) Delay Ph2(r) 
OUTPUT 

Delay 

DELAYS (ns) 
Loading (pf) 

Min Max Min Max 

16.8 18.8 — -   50.00 PATH 

16.9 18.8   — 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 . 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 

15.9 18.4 15.9 18.4 50.00 PATH 

16.6 18.7   --- 50.00 PATH 

16.7 18.8     50.00 PATH 

13.7 77.8 13.7 71.9 50.00 PATH 

13.7 77.7 13.7 72.7 50.00 PATH 

13.7 78.2 13.7 73.6 50.00 PATH 

13.7 77.8 13.7 72.2 50.00 PATH 

13.7 77.2 13.7 74.4 50.00 PATH 

13.7 79.2 13.7 74.5 50.00 PATH 

13.7 78.6 13.7 73.0 50.00 PATH 

13.7 77.4 13.7 72.3 50.00 PATH 

13.7 77.7 13.7 72.4 50.00 PATH 

13.7 77.2 13.7 71.8 50.00 PATH 

13.7 78.6 13.7 73.0 50.00 PATH 

13.7 78.4 13.7 72.2 50.00 PATH 

13.7 78.3 13.7 72.7 50.00 PATH 

13.7 79.8 13.7 74.2 50.00 PATH 

13.7 78.8 13.7 73.2 50.00 PATH 

13.7 78.3 13.7 72.1 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
    13.4 16.6 50.00 PATH 
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Mem_addr[4] 
Mem_addr[5] 
Mem_addr[6] 
Mem_addr[7] 
Mem_addr[8] 
Mem_addr[9] 
Mem_data[0] 
Mem_data[10] 
Mem_data[ll] 
Mem_data[12] 
Mem_data[13] 
Mem_data[14] 
Mem_data[15] 
Mem_data[l]. 
Mem_data[2] 
Mem_data[3] 
Mem_data[4] 
Mem_data[5] 
Mem_data[6] 
Mem_data[7] 
Mem_data[8] 
Mem_data[9] 
N_mem_oe 
N_mem_we 
Pixel_clk_out 
Pixel_out[0] 
Pixel_out[10] 
Pixel_out[11] 
Pixel_out[12] 
Pixel_out[13] 
Pixel_out[14] 
Pixel_out[15] 
Pixel_out[1] 
Pixel_out[2] 
Pixel_out[3] 
Pixel_out[4] 
Pixel_out[5] 
Pixel_out[6] 
Plxel_out[7] 
Pixel_out[8] 
Pixel  out[9] 

—   13.4 16.6 
—   13.4 16.6 
—   13.4 16.6 
—   13.4 16.6 
.:__   13.4 16.6 
    13.4 16.6 
    17.1 19.4 
    16.6 19.2 
    16.8 19.5 
    16.7 19.3 
    16.6 19.2 
    16.6 19.1 
    16.7 19.4 
    16.8 19.2 
    16.8 19.3 
    16.8 19.3 
    17.0 19.4 
    16.9 19.3 
    16.9 19.3 
  _'__ 16.8 19.3 
    16.7 19.2 
    16.6 19.2 
    15.5 17.6 

19.0 19.0 24.8 27.5 

13.9 17.0 --- ___ 
22.2 44.4 24.0 43.8 

21.9 44.2 23.7 43.6 

21.7 44.1 23.5 43.5 

21.8 44.1 23.6 43.5 
21.7 44.1 23.5 43.5 

21.5 43.9 23.3 43.3 

22.2 44.5 24.0 43.9 
22.7 44.8 24.5 44.2 

23.3 45.2 25.1 44.6 

22.9 45.0 24.7 44.4 

22.9 45.0 24.7 44.4 

22.8 44.9 . 24.6 44.3 

22.8 44.9 24.6 44.3 

22.4 44.6 24.2 44.0 

23.3 45.2 25.1 44.7 

22.1 " 44.4 23.9 43.8 

50. 00 PATH 

50. 00 PATH 
50. 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 

50 00 PATH 
50 00 PATH 
50 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 

50 00 PATH 

50 00 PATH 
50 00 PATH 
50 00 PATH 
50 00 PATH 
50 00 PATH 

50 .00 PATH 
50 .00 PATH 
50 .00 PATH 

50 .00 PATH 

50 .00 PATH 
50 .00 PATH 

50 .00 PATH 

50 .00 PATH 
50 .00 PATH 
50 .00 PATH 
50 .00 PATH 
50 .00 PATH 
50 .00 PATH 
50 .00 PATH 
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******************************************************************************** 
Genesil Version v8.0.3 — Thu May 30 14:26:19 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

******************************************************************************** 

SETUP AND HOLD MODE 

-Corner: TYPICAL 
Voltage:4.50v 

Fabline: HP2_CN10B  
Junction Temperature:113 deg C 

External Clock: Clk_in 
Included setup files: 
#0  reg_worst (Jn temp 113, 4.5V Power=1.07W) 

Input 

Beg_frame_in 
Beg_row_in 
Chip_id[0] 
Chip_id[l] 
Chip_id[2] 
Chip_id[3] 
Dev_sel[0] 
Dev_sel[1] 
Dev_sel[2] 
Dev_sel[3] 
End_frame_in 

End_row_in 
Fpa_pixel[0] 
Fpa_pixel[10] 

Fpa_pixel[ll] 
Fpa_pixel[12] 
Fpa_pixel[13] 
Fpa_pixel[14] 
Fpa_pixel[15] 
Fpa_pixel[1] 
Fpa_pixel[2] 
Fpa_pixel[3] 
Fpa_pixel[4] 
Fpa_pixel[5] 
Fpa_pixel[6] 
Fpa_pixel[7] 
Fpa_pixel[8] 
Fpa_pixel[9] 
Host_addr[0] 
Host_addr[1] 
Host_addr[2] 
Host_addr[3] 
Host_addr[4] 
Host_data[0] 
Host_data[10] 
Host_data[ll] 
Host_data[12] 
Host_data[13] 
Host_data[14] 
Host_data[15] 
Host_data[l] 
Host_data[2] 
Host_data[3] 
Host_data[4] 

Host_data[5] 

Host data[6] 

Setup T 

Phl(f) 

30.2 
30.1 
29.7 

30.6 
31.4 
31.9 
31.2 
31.7 

lme 
Ph2(f) 

4.5 
2.7 

— 1.3 
— 2.6 
— 1.0 
— 0.9 
— 1.0 
— 1.9 
— 2.0 
— 2.0 
— 1.8 
— 0.9 
--- 0.9 

1.2 
___ 1.3 
— 1.2 
— 1.4 

1.4 
— 1.6 
— 1.5 

13.3 — 
28.7 36.8 
25.6 28.3 
19.8 18.0 
16.0 13.0 
15.2 --- 
9.8 --- 
9.7 ___ 
9.5 --- 
9.4 --- 
9.6 --- 
9.3 --- 

14.7 ___ 
12.8 --- 
10.3 --- 
10.1 --- 
10.0 --- 
10.1   

 INPUT SETUP AND 

Hold Time 
Phl(f)   Ph2(f) 

-1.7 

-3.1 
-2.6 
-2.4 

-3.4 
-4.7 
-4.0 
-4.0 
-4.9 

-2.7 
-2.4 

-2.4 
-2.4 
-2.4 
-3.9 
-3.1 

-3 
-3 
-2 

-2 
-2 
-3 
-3 

-3.6 
-3.2 
-3.3 

-3.1 

-0.7 

0 
-0 

1 
1 

1 
0 
-0.0 
-0.0 
0.2 
1.1 

0 1. 
0.8 
0.7 

0.8 
0.6 
0.6 
0.4 

0.5 

-12.7 

-11.5 
-6.4 
-4.6 

HOLD TIMES (ns) 

PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 

PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 
PATH 

PATH 
PATH 
PATH 

PATH 
PATH 
PATH 
PATH 
PATH 

PATH 
PATH 
PATH 
PATH 
PATH 
PATH 

PATH 
PATH 
PATH 

PATH 

PATH 
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Host_data[7] 
Host_data[8] 
Host_data[9] 
Mem_data[0] 
Mem_data[10] 
Mem_data[ll] 
Mem_data[12] 
Mem_data[13] 
Mem_data[14] 
Mem_data[15] 

Mem_data[1] 
Mem_data[2] 
Mem_data[3] 
Mem_data[4] 
Mem_data[5] 
Mem_data[6] 
Mem_dat a[7] 
Mem_data[8] 
Mem_data[9] 
N_reset 
Ode 
Pixel elk in 

10.0   -3.2   PATH 

10.0   -3.1 — PATH 

9.8   -3.1   PATH 
  3.7 --- -0.1 PATH 
  2.6   1.1 PATH 
  2.6 — 1.1 PATH 
  2.8 --- 0.8 PATH 
  2.7   0.9 PATH 
  2.7 — 1.0 PATH 
  ■ 3.1 --- 0.6 PATH 
  3.8   -0.2 PATH 
  3.6 --- 0.1 PATH 
  3.7   . -0.0 PATH 
  3.3   0.3 . PATH 
  2.9 --- 0.7 PATH 
  3.2   0.4 PATH 
  2.7   1.0 PATH 
  3.2   0.4 PATH 
  2.5 --- 1.1 PATH 

6.9 8.9 -5.0 -4.4 PATH 

27.0   -0.5 --- PATH 
  -3.2   4.7 PATH 
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******************************************************************************** 
Genesil Version v8.0.3 — Thu May 30 14:26:23 1991 

Chip: /mntb/nuc/nuc/gt_nuc/nuc 
Timing Analyzer 

******************************************************************************** 
VIOLATION MODE 

Fabline: HP2_CN10B Corner: TYPICAL 
Junction Temperature:113 deg C       Voltage:4.50v 

External Clock: Clk_in 

Included setup files: 
#0  reg_worst (Jn temp 113, 4.5V Power=1.07W) 

  NO VIOLATIONS 

Hold time check margin: 2.0ns 
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Appendix A DV Checklist 



DV CHECKLIST 

1. DV CONTROL NUMBER: 

2. CUSTOMER INFORMATION 

Customer Name : Georgia Tech / CERL 

Address : 400 Tenth Street  

CRB Room 377 

Atlanta. GA 30332-0540 

Project Manager:   Dr. C. O. Alford 

Design Engineer:   Toshiro Kubota 

Test Engineer:       Joseph I. Chamdani 

3. SERVICES  INFORMATION 

xx     Design Verification Service only. PO #_ 

Chip Name: GT-VNUC 

FAX   :     (404^ 894-3120 

Phone:    (4M) 894-2505 

Phone:    f404^) 894-2506 

Phone:     

Phone:    f404^ 894-2527 

.Prototype Service and Design Verification. PO #  

.1.8% Maintenance 

.SCSTest     Foundry Test         Customer Test 

When DV is complete, send verified physical database tape to 

Customer    Y N Silicon Vendor      Y. N 

4. DV CONTACT :  Wallace Wai Phone: (408) 371-2900 



5. REGRESSION 

GENESIL Version: 8.0.3 5.1. 
5.2. 
5.3. 
5.4. Size of database (MB):      242      Guess. 

Tar JüL 

Name of Session Log from recompile : rebuild.LOG 
Include DV regression.CMD : DV regression.001 

Density: 6250 
wbak 

(compressed) 

 (simulation and timing) 
. 1600 TK50 _ 

Apollo Cartridge  
Sun Cartridge  xx 

6. FUNCTIONAL INFORMATION (check when included) 

6.1. Number of Transistors 
6.2. Key Parameters 

DV pin description 
Block Diagram 
Functional Description 
Timing Diagrams at Pins 
Annotated Views:   xx 

6.3. 
6.4. 
6.5. 
6.6. 
6.7. 
6.8. 

xx 
XX 

_£X_ 
XX 

.Testing. 

.Testing. 

.Testing. 

.Testing. 

.Testing. 
Testing. 

Chip Text Specification on tape :       xx 
(nuc.012) 

xx Annotated Schematics 
Density: 6250     1600 

Apollo Cartridge  

.Testing   
TK50 

Sun Cartridge xx 

7. PHYSICAL  INFORMATION 

7.1. Fabline Name :  HP2 CN10B 
Customer-Specific :   Y N  Fabline GENECAL Directory on tape : 
Fabline GENESIL Directory on tape : Y N 

Y N 

Beta: Alpha:. Fabline Calibration Status :   Production :   xx 
NOTE: If not a production fabline, then approval from SCS is required. 

7.2. Plots: (check when included or indicate filename) 
Chip Route (D size):  xx Bonding Diagram (B size) 
Route Filename : route d.031     Bonding Filename :    bond b.031 

2tx_ 

7.3. Die Size : Reported Die Size 
Maximum Acceptable Die Size (+/- 2%) 
Minimum Acceptable Die Size (+/- 2%) 

7.4. GENESIL Package Name : CPGA180f 
Cavity/Well Size :  472 mils by  472 

403.2 x 399.2 square-mils 
432x432 square-mils 
272x272 square-mils 

Non-GENESIL Supplied Package? Y, N 
Vendor Name/Part # :   KYOCERA KD-84143A 

Spec included? Y  N 
mils 

Text Spec included on tape? Y 
     Foundry Approval? Y  N 

N 

7.5. External Block:  none 

7.6. LRAM:   Y N      LROM:   Y N       LPLA:    Y N      LogicCompiler Blocks:    Y N 

7.7. Test Pad (PM Pad) is included? Y N   (Required for PS) 



7.8. Power Pad :      VCC: Core J  VSS: Core _1  
Ring   11 Ring   11 

NP protection for nwell pad?     Y N 

TTL output pads or N Protection for inputs? Y N, 
If yes, have you received silicon vendor approval?  Y N 

Error in PADRING.033 (PADRING.DRQ?   Y £ Hardcopy attached?    Y N 

ESD requirements  Approved by SCS?     Y N 

8. ELECTRICAL INFORMATION 

8.1. Chip Frequency Specified in netlist:    10 MHz     Target frequency :   6.67MHz 
8.2. Power Dissipation:     GENESIL =1.07    W at 10 MHz   Spec = W at MHz 
8.3. Operating Voltage: from 4.5  Volts to 5.5  Volts 

9. SIMULATION 

9.1. Number of Clocking Regimes :   1 
Clock Pad Name DIV/NODIV Ext Clock Name Int PHASE A/PHASE B Name 

1. elk pad                  NO DIV Clk in       PHASE A/PHASE B 
2.            

.    3.            
4.            
5.            

9.2. Simulation Setup Files: 
Name :  none / default \ Listings attached : 
Description : \  

Affected Tests:. 

9.3. Test Vector Set: 
Total No. of Vectors : 37667 

NOTE: Test vectors written one phase per vector have a maximum test frequency on the IMS Tester of 
10 MHz. Test vectors written one cycle per vector have a maximum test frequency on the IMS Tester of 
20 MHz. 

1. Name :   cal int n tr.083     No of vectors :  575  
Description:  tests register files in prediv  

Portions of Chip Tested :   prejiiv/regjile 

Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 



2. Name:   cal out   tr.083 
Description :   tests an adder in pre_div/cal_out_sub 

No of vectors :   102 

Portions of Chip Tested : pre_divlcal_out_sub 

Pass with GFL model? yes 
Pass with GSL model? yes 
Pass Fight Test? yes 

3. Name :    cal ouf2 tr.083 
Description :   tests an adder \npre_divlcalj)ut_sub 

Use for PS testing?     Y N 

     No of vectors :   102 

Portions of Chip Tested :   pre_divlcal_out_sub 

Pass with GFL model? yes 
Pass with GSL model? yes 
Pass Fight Test? yes 

Use for PS testing?     Y N 

4. Name :    calibration tr.083 No of vectors :   504 
Description :   tests the calibration mode with a short address format 

Portions of Chip Tested :    all  

Pass with GFL model? yes 
Pass with GSL model? yes 
Pass Fight Test? ves 

5. Name: calibration tr.083 

Use for PS testing?     Y N 

No of vectors : 504 
Description :  tests the calibration mode with a long address format 

Portions of Chip Tested :    all  

Pass with GFL model? yes 
Pass with GSL model? yes 
Pass Fight Test? yes 

6. Name: div tr.083  
Description :   tests the divider 

Use for PS testing?     Y N 

No of vectors:   892. 

Portions of Chip Tested :  divider 

Pass with GFL model?       yes 
Pass with GSL model?     yes 
Pass Fight Test? yes 

7. Name :   div2 tr.083  

Use for PS testing?     Y N 

Description :   tests the divider using its scan out feature 
No of vectors : 732 

Portions of Chip Tested :  divider 



Pass with GFL model?      yes 
Pass with GSL model?     ves Use for PS testing?     Y N 
Pass Fight Test? yes 

8. Name :   div3.083     No of vectors :  2820 
Description:  tests the divider using its scan out feature  

Portions of Chip Tested :   divider 

Pass with GFL model?      yes 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? yes 

9. Name :   div4.083     No of vectors : _2ML 
Description:  tests the divider using its scan out feature  

Portions of Chip Tested :  divider 

Pass with GFL model?       yes 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? •    yes 

lO.Name :   div5.083     No of vectors :  2820 
Description :  tests the divider using its scan out feature  

Portions of Chip Tested :   divider 

Pass with GFL model?      yes 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? . yes 

11. Name :   div6.083     No of vectors :  2820 
Description :  tests the divider using its scan out feature  

Portions of Chip Tested :   divider 

Pass with GFL model?      yes 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? yes 

12.Name :   ext add tr.083     No of vectors : 206 
Description:  tests the adder following the multiplier in pre_divlmu.lt  

Portions of Chip Tested:   pre_divlmult  

Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 

13.Name :   ext add ein tr.083         No of vectors : 206 
Description:  tests the adder following the multiplier in pre_divlmu.lt  



Portions of Chip Tested :   pre_div/mult 

Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? ves 

W.Name : extern raml tr.083     No of vectors : JZ4&. 
Description: tests the overall functionality (calibration and compensation') of the first order linear 

approximation in conjunction with external RAMs _  

Portions of Chip Tested :  all   

Pass with GFL model?      yes 
Pass with GSL model?       yes Use for PS testing?     Y N 
Pass Fight Test? yes 

15.Name : extern ram2 tr.083     No of vectors : 874 
Description :   tests the overall functionality (calibration and compensation') of the second order 

linear approximation in conjunction with external RAMs _ 

Portions of Chip Tested :  all   

Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 

16.Name : extern ram3 tr.083     No of vectors :  1010 
Description: tests the overall functionality (calibration and compensation') of the third order linear 

approximation in conjunction with external RAMs  .  

Portions of Chip Tested : _ah — 

Pass with GFL model?      yes 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? ves 

17.Name : extern ram4 tr.083      No of vectors :  113Q 
Description: tests the overall functionality (calibration and compensation') of the forth order linear 

approximation in conjunction with external RAMs. . 

Portions of Chip Tested : _aU  

Pass with GFL model?      yes  ■ 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? yes 

18.Name : extern ram lb tr.083     No of vectors : 834 
Description: tests the overall functionality (calibration and-compensationl of the first order linear 

approximation in conjunction with external RAMs. Bad pixels and dead pixels are included.  



Portions of Chip Tested :  all 

Pass with GFL model? yes 
Pass with GSL model? yes 
Pass Fight Test? yes 

19.Name: extern raro2t) tr,083 

Use for PS testing?     Y N 

No of vectors : 994 
Description :   tests the overall functionality (calibration and compensation-) of the second order 

linear approximation in conjunction with external RAMs. Bad pixels and dead pixels are included. 

Portions of Chip Tested : _aj]  

Pass with GFL model? yes 
Pass with GSL model? yes 
Pass Fight Test? yes 

20.Name: extern ram3b tr.083 

Use for PS testing?     X N 

No of vectors :  1154 
Description: tests the overall functionality (calibration and compensation) of the third order linear 

approximation in conjunction with external RAMs. Bad pixels and dead pixels are included.  

Portions of Chip Tested : _all  

Pass with GFL model?      yes ■ 
Pass with GSL model?      yes 
Pass Fight Test? yes 

21.Name: extern ram4b tr.083 

Use for PS testing?     Y N 

No of vectors :  1314 
Description: tests the overall functionality (calibration and compensation') of the forth order linear 

approximation in conjunction with external RAMs. Bad pixels and dead pixels are included.  

Portions of Chip Tested : _aü  

Pass with GFL model? yes 
Pass with GSL model? yes 
Pass Fight Test? yes 

22.Name: extern ramie tr.083 

Use for PS testing?     Y N 

No of vectors : 994 
Description: tests the overall functionality (calibration and compensation') of the first order linear 

approximation in conjunction with external RAMs. Bad pixels and dead pixels are included.  

Portions of Chip Tested : _aU  

Pass with GFL model? yes 
Pass with GSL model? yes 
Pass Fight Test? yes 

23.Name: extern ram2c tr.083 

Use for PS testing?     X N 

No of vectors: 1154 
Description :   tests the overall functionality (calibration and compensation') of the second order 

linear approximation in conjunction with external RAMs. Bad pixels and dead pixels are included. 



Portions of Chip Tested :  all 

Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 

24.Name : extern ram3c tr.083     No of vectors : 1314 
Description: tests the overall functionality ("calibration and compensation) of the third order linear 

approximation in conjunction with external RAMs. Bad pixels and dead pixels are included.  

Portions of Chip Tested : _M  

Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 

25.Name : extern ram4c tr.083     No of vectors : 1474 
Description: tests the overall functionality ("calibration and compensation) of the forth order linear 

approximation in conjunction with external RAMs. Bad pixels anddead pixels are included.  

Portions of Chip Tested : _ajl  

Pass with GFL model?      yes 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? yes 

26.Name :   fadd tr.083     No of vectors : 310 
Description :  tests the final adder in the pre_divlmult  

Portions of Chip Tested :   pre_divlmu.lt 

Pass with GFL model?       yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 

27.Name :   frame shift tr.083     No of vectors :' 740 
Description :  tests the frame_sync  

Portions of Chip Tested :   frame_sync  

Pass with GFL model?      yes 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? yes 

28.Name :   host mem wr tr.083     No of vectors :  184 
Description :   tests the capability of the host to write/read data to/from the external RAM. 

Portions of Chip Tested :   memory-to-host interface  



Pass with GFL model? yes 
Pass with GSL model? ves Use for PS testing?     Y N 
Pass Fight Test? yes 

29.Name :   host mem wr2 tr.083     No of vectors :  184 
Description :  tests the capability of the host to write/read data to/from the external RAM. 

Portions of Chip Tested :   memory-to-host interface     

Pass with GFL model?      yes 
Pass with GSL model?      yes Use for PS testing?     X N 
Pass Fight Test? yes      • 

30.Name :  int sun tr.083     No of vectors : 1Q2 
Description:  tests the adder in pre_divlint sub  

Portions of Chip Tested :   pre_div/int_sub  

Pass with GFL model?      yes 
Pass with GSL model?       ves Use for PS testing?     Y N 
Pass Fight Test? yes 

31 .Name :  mult tr.083     No of vectors : 2438 
Description :  tests the multiplier in pre_divlmult  

Portions of Chip Tested : pre_div/mult 

Pass with GFL model?       yes 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? yes 

32.Name :  mathnew tr.083     No of vectors : 332 
Description: tests the functionality of the forth order compensation with bad pixels and dead pixels 

Portions of Chip Tested : _al!   

Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 

33.Name :  new tr.083     No of vectors : 360 
Description: tests the functionality of the forth order compensation with bad pixels and dead pixels 

Portions of Chip Tested :   all   

Pass with GFL model?      yes 
Pass with GSL model?       yes Use for PS testing?     Y N 
Pass Fight Test? yes 

34.Name :  new elk tr.083     No of vectors : 360 
Description: tests the functionality of the forth order compensation with bad pixels and dead pixels 

Portions of Chip Tested : _al]   



Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 

35.Name :  nuc tr.083     No of vectors : 330 
Description: tests the functionality of the forth order compensation with bad pixels and dead pixels 

Portions of Chip Tested : _all  

Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 

36.Name : orderl tr.083     No of vectors : _25£  
Description:  tests the functionality of the 1st order compensation with bad pixels and dead pixels 

Portions of Chip Tested : _all  

Pass with GFL model?       yes 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? yes 

37.Name : order2 tr.083     No of vectors : .J338  
Description: tests the functionality of the 2nd order compensation with bad pixels and dead pixels 

Portions of Chip Tested : _all  

Pass with GFL model?      yes 
Pass with GSL model?       yes Use for PS testing?     Y N 
Pass Fight Test? yes 

38.Name : order3 tr.083     No of vectors : J58  
Description:  tests the functionality of the 3rd order compensation with bad pixels and dead pixels 

Portions of Chip Tested : _all  

Pass with GFL model?       yes 
Pass with GSL model?       yes Use for PS testing?     Y N 
Pass Fight Test? yes 

39.Name : overflow tr.083     No of vectors : 406  
Description: tests the overflow detection module and check if the final result (Pixel out) is set to the 

maximum intensity value. :  

Portions of Chip Tested :   overflow and pixel_out  

Pass with GFL model?       yes 
Pass with GSL model?      yes Use for PS testing?     Y N 
Pass Fight Test? yes 

40.Name : pix cal tr.083     No of vectors : 114  
Description :   tests the adder in pre_div/pix_cal_sub  

Portions of Chip Tested : pre_divlpix_cal_sub 



Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 

41.Name : pix counter tr.083     No of vectors : 464 
Description:  tests the 16bit and 4bit up counter in pix_counter.  

Portions of Chip Tested: pix_counter  

Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     YN 
Pass Fight Test? yes 

42.Name : transl tr.083     No of vectors : 968 
Description:  tests the compensation mode with data from the transputer model. 

Portions of Chip Tested : _all  

Pass with GFL model?      yes 
Pass with GSL model?      ves Use for PS testing?     Y N 
Pass Fight Test? yes 

43.Name : trans2 tr.083     No of vectors : 968 
Description :  tests the compensation mode with data from the transputer model. 

Portions of Chip Tested : _al] :  

Pass with GFL model?       yes 
Pass with GSL model?       yes Use for PS testing?     Y N 
Pass Fight Test? yes 

44.Name : underflow tr.083     No of vectors : 238 
Description: tests the underflow detection and check if the final result (Pixel_oui) is set to the least 

calibration sample intensity.  

Portions of Chip Tested : .all  

Pass with GFL model?      yes 
Pass with GSL model?       yes Use for PS testing?     Y N 
Pass Fight Test? yes 

9.4. IMS Grouping within limitation? Y  N   (Required for PS only) 
9.5. Tester clock frequency =    6.67 MHz 
9.6. Signals that must be glitch free: Y N 

Ran GSL with 
glitch detection 

Signal Name feature on? 

1. N mem we 
2.   
3.   
4.   
5.   

Y N 
Y N 
Y N 
Y N 
Y N 



10. TIMING ANALYSIS 

10.1. System Environment 
Temperature Coefficient: 
Operating Temp       : from 
Operating Voltage    : from 

35 Degrees C / Watt (theta JA) 
jO_i__C(min)   to _70^__ C (max) 
4.5       V (min)   to  5.5        V (max) 

room junction temp = 25 + (theta JA * Power) =  63      degrees C 
maximum junction temp = maximum ambient temp + (theta JA * Power) =   113    degrees C 

10.2. Reports (Include the following reports) 
(required for PS)* (required for PS)* 
guaranteed corner guaranteed corner 

5.0V min operating V 
room junc temp max junction temp 

Cycle 
Setup/Hold 

Output Delay 
Violation 

-£X_ 
xx 
XX 

_xx_ 

Cycle 
Setup/Hold 

Output Delay 
Violation 

xx 
xx 
xx 
XX 

typical corner 
min operating V 
max junction temp 

Cycle 
Setup/Hold 

Output Delay 
Violation 

xx 
xx 
xx 
XX 

10.3. Timing Setup Files: 
Name:    reg worst.040 

113 degrees C 
. Listings attached 

Voltage: 4.50 V 
yes 

Temperature „     
Description : worst case condition, maximum junction temperature, minimum operating voltage 

Name :   reg room .040 . Listings attached :    yes 
Temperature : 63 degrees C Voltage: 5.00 V 
Description : nominal condition, room junction temperature. 5.0 V operating voltage 

10.4. Critical Boundary Conditions: 
List critical paths here or annotate the timing report. 
Attach additional pages if needed. 

Clock Name: Clk in 

report 

55.1 ns 
57.2 ns 
115.8 ns 
115.8 ns 

Name 

1. Phase 1 High 

limit 
(+/-5%) 

75.0 ns 
75.0ns 
150,0 ns 
150.0 ns 

load (pF) 
50.00 
50.00 
50.00 

report limit 
(+/-5%) 

2. Phase 2 High 
3. Symmetric Cycle 
4. Minimum Cycle 

Outputs 
Signal 

1. Mem addri22:01 
2. Csl6kr4:01 
3. Cs32kf2:01 

delay 
23.0 ns 
22.8 ns 
22.7 ns 

limit 
27 ns 
27 ns 
27 ns 



4. 
5. 
6. 
7. 

Inputs 
Signal Name setup hold 

report / limit 
1.    Mem datari5:01        5.8nsec/8.0nsec 
2 /  
3 ' /  
4.       L  
5 /  
6 L  
7 L  
8.   /  
9 L  

report / limit 

10.5. Hold Time Violations     :   none        (At 2.0      nsec.) 



11. DC CHARACTERISTICS 

PARA- 
METERS     DESCRIPTION 

CONDITIONS 
0to70 

CONDITIONS 
-55 to +125 MIN MAX 

DATA PAD INPUT ONLY 

VIH       Input High Voltage 
VIL        Input Low Voltage 
IIL         Input Leakage 
CIN       Input Capacitance 

VSS<Vin<VDD VSS<Vin<VDD 

2.0V 

-lOuA 
0.8V 
lOuA 
6.0pf 

DATA PAD OUTPUT ONLY 

VOH      Output High Voltage 

VOL       Output Low Voltage 

IOZ        Output Leakage 
current(high Z) 

COUT    Output Capacitance 

VDD= 4.5V 
IOH=-2.2 
VDD= 4.5V 
IOL= 6mA 
VSS<Vout<VDD 

VDD= 4.5V 
IOH=-2mA 
VDD= 4.5V 
IOL= 5mA 
VSS<Vout<VDD 

2.4V 

-lOuA 

0.4V 

lOuA 

7.0pf 

DATA PAD INPUT/OUTPUT 

VOH      Output High Voltage        VDD= 4.5V 
IOH=-2.2 

VOL       Output Low Voltage        VDD= 4.5V 
IOL= 6mA 

VIH        Input High Voltage 
VIL        Input Low Voltage 
IOZ        Output leakage                VSS<Vout<VDD 

current (high Z) 
CIO       Input/Output Capacitance 

VDD= 4.5V 
IOH=-2mA 
VDD= 4.5V 
IOL= 5mA 

VSS<Vout<VDD 

2.4V 

2.0V 

-lOuA 

0.4V 

0.8V 
lOuA 

7.0pf 

CLOCK PAD 

VIH       Input High Voltage 
VIL        Input Low Voltage 
IIL         Input Leakage 
CIN       Input Capacitance 

VSS<Vin<VDD VSS<Vin<VDD 

3.9V 

-lOuA 
0.6V 
lOuA 
15pf 

NOTE: All parameters at a supply voltage of VDD = 5V (+/-10%). 



12. CUSTOMER COMMENTS 
Pre-Verification Comments 

COMPILE FORCE BUILD ALL always fails at compile-lavout of some logic-compiled blocks or 
some ndp adders. We helieve it is due to some internal faults of genesil since the remaining commands 
including the one iust failed can be done successfully hv COMPILE BUILD ALL following 
immidiatelv after the COMPILE FORCE BUILD ALL has failed. The session log from recompile 
(rebuild-LOGI contains this two step processes. In the first COMPILE BUILD ALL, 
COMPILE:LAYOUT at divider! failed, hut irt the second COMPILE BUILD ALL, the remaining 
commands including COMPILE:LAYOUT at dividerl ran successfully.  

13. CUSTOMER APPROVAL 

The undersigned understands that if any design changes are initiated by the Customer subsequent to this 
sign-off, the Customer is liable for any charges imposed by Silicon Compiler Systems as agreed to in 
either the Design Verification Terms & Conditions or the Prototype Services Terms & Conditions. In 
addition, such changes require the DV process to be started from the beginning, which results in 
extended DV schedules. 

Customer Approval    : .     Date JU 31 / 91 

Title    :  Research Assistant  

14. SCS APPROVAL 
Pre-Verification Comments 

SCS Approval  :     Date / /_ 
Regional Field Application Consultant 

SCS Approval  :     Date  / /_ 
Technical Support Team Leader 
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Confidential and Proprietary - Georgia Tech Research Corporation 



o 
J 

o s o 0) © 
in ■tf •* o IN 

'a s 
>' 2 

01 
. "O u s' 

O S 
X a 

o ©. a IN a .M to IN 
rH CO 

1 2 1« i 
*, Tl' <n or 
■J s «j US 
fl V 
0) J 



(mem_host_iL 

fpa_pixel[15:0] 

pix_clk_in — 

reset 

em_in[15:0],- 
order[2:0], 
data_in[15:0], 
host_prx_sel, 
wr_pixel, 
data_in[15:0], 
wr_stm_sel, 
£alibrate, 

beg_frame_in 

state mach 

-^ cycleO, cyclel, cycle2, cycle3 
cycleOb, cycle2b, cycle3b 

_^. pixel_in[15:0] (memjiostjf, prejdiv) 
bank[2:0]        1   , ,    , ._ 

4.1-1 em   f   (mem host_if) stm_out[15:0] J 

-^ cal out m[15:0]l ,        ,. . 
m[2:0]~ . jÖ»"-^ 

■^ cal_out_n[15:0] 1 fpre_diu\ 
n[2:0] J \pipe    J 

-^ n_orderO (pix_counter) 

-^ n_bad_pixel_in   (frame_sync) 

(state jnach) 

memjiost i\ 

(pipe) 

rm[2:0], n[2:0] _ 
j cycleO, cycle2 
cal_out_m[ 15:0] 

I cal_out_n[15:0] 
pixel_in[15:0] 

data_in[15:0] 
test 
ld_num_hi 
ld_num_lo 
rf_wr_dis 
reg_wr[4:0] 
test_int_sub 
wr_cal_int_m 
wr_cal_int_n 

n2[2:0] - 

^ numerator[31:0] 1 ... . ,    ,. 
delta_out[15:0]    } (*">"*"» 

>• mult_out[31:0]       (memjiostjf) 

■>• cal_int_n[15:0]       (pipe) 

state_mach 
pre_div 

Do«: d:\jackaon\prem\block\prediv.drw 
Gen: <chip>/ 
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(state_mach) cycleO, cycle 1  > 

reset  > 

host.data [15:0]  > 

host_addr [4:0]  > 

chipjd [3:0]  > 

dev_sel[3:0]  > 

ode 

(state_mach) { 
bank [2:0] 
pixel_in [15:0] 

n_dead_pixel_in 
(pix_counter) \      nr eJ rinm 

I      pixel_num [19:0] 

mem_in [15:0] ^ 

(pixel_out) 

(pre_div) 

(divider 1, 
divider 2) 

(divider 1) 

{ 

pixel_out [15:0] > 

mult_out [31:0] 
delta_int [15:0]   > 
delta_out [15:0] 

scan [15:0]    
q [15:0] 

divl_outl [15:0]     
divl_out2 [15:0] 

(frame_sync)       shifter_out [15:0] 

(prejiiv) cal_int_n [15:0] 

, ..           , , f     stm_out [15:0] ^ 
(state_mach) |     cal_out_m [15:0]    > 

mem_host_if 

-^ n_we0 n_oe0 

-> mem_addr [22:0] 

-> cs 16k [4:0], cs32k[2:0] 

-^ mem_out [15:0] 

-> data_in [15:0] 

-> data_out [15:0] 

-^ wr_select 

-^ reg_wr [4:0], 
rf_wr_dis 
wr_cal_int_m 
wr_cal_int_n 
ld_numerator_lo 
ld_numerator_hi } 

-^ wr_pix_count 
wr_pix_count 

-^ test 

s } 

-^ test_div 

-^ test_cin_mult 
disable_ms 
disable_mc 
test_int_sub 

-> order [2:0] 
host_pix_wr 

} 

) 

(strob) 

(state_mach, 
dividerl, 
fame_sync) 

(prejiiv) 

(pix_counter) 

(diuiderl, 
divider2) 

(prejiiv) 

(state jnach) 

math/mem host if 

Do«: d:\jackaon\prem\block\memho«t.drw 
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order[2:0] y      ^ 
(mem-host-if) 

cycle[l:0]] 

gte 

brO-in 

swap BC-in 

-?—» 

bank[2:0] 
(mem-host-if) 

y    ► n[2:0], m[2:0] 
(pre-div) 

► ld-A, ld-B, ld-C 

► CeqB 

► index-Id 

► brO-out 

► swap BC 

math/state-mach/control 

C Dos: d:\jackaon\prem\control.drw 

) 



q 

A 

© 
in 

t/3 

cd 

I 
o 
iä 

IN 
IS 

n. 
a 

B 
o o 
"p—J ft E-> 
& 3 

pq 
<" O 

■s 

O 

11 
Ä* 
* 1 i ? 
■; s 
3 a 
-•§ 
S J 5 > 
>'l 
■ö  v 
ä   C 
(Sä 

Hü 



count[l:0] ——> 

cycle 0 
cycle 1 
cycle 2 
cycle 3 

-> cycle[ 1:0] 

Phase B,A 

v (0        . i. 

swapBC-out -O SWaPBC    A > 

brO-out ■ 

I. 

S    (t»l) 

^ swapBC-in 

> brO-in 

cycle 1  ^ 
v 

A 

cycle3   

cycle2   

Phase A,B 

LAT 

->• cycle lb 

-^ cycle3b 

-^- cycle2b 

V   (t) 

n0[2:0]  > > n[2:0] 

> m[2:0] 

cycleO ^ 
v 

CeqB-VA —^> 

T. 

^ cycleOb 

> CeqB 

mem-in[15:0] 

Phase A,B 

cycle2b 

frame_start 

cycle2b 

Id 

DFF 

dfmem-in[0:5]      B 

dfm'em-in[6:ll] 
S6 

\~N    or 0-5 

y~"\    or 6-11      ^—y^) V"    n -badO 

dftnem-in[15:12] 

i> setJK 

reset 

order[2:0] 

cycle2 

cycle3 

Vf- ■3> 

H> 
buffer 

-n-orderO 

-p-cycle-2 (goes to pipe) 

-p-cycle-3 (everywhere) 

n-bad-rst 

5> -^ n-bad-pixel-in 

beg_frame_in 

VB(t-l) 

frame_start 

math/state-mach/glue 

Dos: d:\jackt9on\prcm\glue.dnv 
Gen: <chip>/math/atate-raach 

<chip>/math/Htale-mach/glue ) 



cycle3 

PHASE B, A 

beg_frame_in 

reset 

lbeg_frame_in 

—► 
SA(t) 

lbeg_frame_in 

cycle2 

calibrate 

VA(t-l) 

t 

reset 

cnten 

count LD 

COUNTU    m 

pbank[2:0] 

-phase A, B 

A 

cbankr2:01 

lobankr2:0l 

calibrate 

-> bank[2:0] 

state_mach/glue 

Don: d:\jmkaon\prem\glue2.drw 

Gen: <chip>/m»th/«t*t«t_m«ch/glue 



mvstinsel 

data in 

a[15:0] ► 

b2[15:0] ► 

cal_out_n ► 

sbout[15:0] ► 

dfmem in- 

8:1 
mux 

-► stin_out 

sel[2:0] 

state_mach/glue 

Doa: d:\jackaon\prem\glual.drw 

Gen: <ehip>/mat}^at*te_m«ch/glue 
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pixel-in[15:0] 

V    Ct) 

pix-in-range 

cal-out-in£ 15:0] 

ADD 

v  «•> 

V 16 

DFF 

Y 
pix-difi[15f)] 

V 

¥ 
(2's complement subtract) 

Y id ■<  ld-result (cycle 2) 

pre-div/pix-cal-sub 

Doa: d:\jackaon\prem\pixcaI.drw 
Gen :<chip>/m ath/pre-di v 

<chip>/math/pre-div/pixcaJ-8ul üb) 
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pixel-in£15:0] cal-out-in[15:0] 

/ 

V 
V 16 / 

V 16 

ADD 

(2's complement subtract) 

v   tt) 

DFF 

S     ft»« 

delta-out[15:0] 

V 

Hi<  Id-result (cycle 2) 

pre-div/cal-out-sub 

C 
Do«: d:\jackson\prem\calout-drw 
Gen: <chip>ita«th/pr*-div 

<chipVmath/pre-div/cal-out-Bub D 



delta-int[15:0] 

V 

pix-diff[15:0] 

S . 

16/ 
V 

delta-int[7:0] 

S . 

MP-in MC-in 

MS 
sum 

15 

ml-ms 

/ 

mult 1 
MS 

carries 
LS 
out 

15   ' 

ml-mc 

±A 

15/        « 

and- 
msl 

ml-ms 
[14:0] 

and- 
mcl 

mOmc 
[14:0] 

prodl 
[7:0] 

ms-add 1 
c 

C out.Out        ln 

16 

sum 1 
[15:0] 

NC ■ 

/ V 

prodl[7:0] 

gate-ml 

Cout 

16/ 

V 
V 

MP-i 

MS 
sum 

MC-in 

multO 
MS 

carries 
LS 
out 

15/ 
mO-ms 

15 

mO-mc 

/       V 

V   &       V 

15/'      15// 

mO-ms 
[14:0] 

and- 
msO 

mO-mc 
[14:0] 

and- 
mcO 

n[7:0] 

ms-add 0 

C out.Out m I 

16 
falsG*8 

/ 
sum 1 
[15:0] 

final-add c M- m ■ ^ 

2A/r^z\m 

n[7:0] 

gate-mO 

n[31:0] 

disable-mc 

disable-ms 

test-cin-mult 

pre-div/mult/mult-block 

DOB: d:\jsuJuui\frcBi\multdrw 

G*n: <(hi|»AnBth/pf«-diWmuh'niult'bla<k 

) 



n[31:0] 

ID 

/I V 
n[31:0] 

latch 

zx v s 

mult-out[31:0] 
(to mem-host-if} 

data-in[15:l] 

ld-num-lo 

0                           1 
2:1 mux    A 

3 
> 

4 
A 

numerator[31:0] 
(to divider) 

pre-div/mult/mult-out 

CDaa: i:\j»ck»oii\p«m\Mult.ir* 1 
GM: <ehipWm»th/pr»-div/inuJt/mult block    M 



ld-div-args    ► 
(cycle 3) 

q[15]-+- 
scan[15] -4- 

q[14] •+" 
scan[14] 4- 

q[13]"4- 
scan[13] 4- 

q[12]"+- 
scan(12)'4- 

q[H] "*- 
scanlll] ■♦- 

q[10] ■*" 
scan[ 10] ■♦- 

q[9]-*- 
scan[9] ■♦- 

q[8]-+- 
scan(8] ■<- 

scan(7] •<- 

q[6]-<—— 
scan[6] 4- 

q[5] «     ' 
scan[5] 4- 

scan[4] 4— 

q[3] <     * 
scanI3] 4- 

q[2]*- 
scan(2] 4- 

q[l]*- 
scan[l] 4- 

qlO]1*- 
scan[0] 4- 

_   jüfiiderZ. 

n(31:0] . n(31: 

Row 16 

• 1S[16:0] 

Rowl5 

Rowl4 

Rowl3 

dl3[16:0] • 13(16:0] 

Rowl2 

.12(16:0] 

Rowll 

dll[16:0] 

RowlO 

• 10[1S:0] 

Row9 

Row8 

•8(1S:0] 

Row7 

Row6 

d6(16:0] 

Row5 

Row4 

Row3 

Row2 

Rowl 

RowO 

divider pipeline 

°ns] 

nl6[31:0] 
dl6[15:01 

■*   "I«""«    ld-div[3) 

< 1" 

P 
fc" 

tJ 

P 
P 
P 
P 
P 
P 

n6[5:0] 

P 
P 
P 
P 
P 

nl[0) 

P 

overflow 

V V V 

4 cycle2 

-► ovf 

—► div-by-zero 

Dor d:\jackaoa\Frem\dividerl.drw 
Gen: <chip>An nth/divider 



d[l 5:0] n[31:0] 

16 
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32,- / 

ld-div-arps DPF (cyclc3) W 

T 
dl6[15:0] 

■si/ 

false 

1 y ▼ 

rowl6     •! 

T 
sl6[15:0] 

t 
nl6[15:0] 

-► q-[.10! 

dividerl 
divider2 / 

rowl61 
' "'?     f-ftf'm 'ilri'-rnMn^m^WÜ 
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shifter 

^  n2[2:0] 

cycleO 

buf-tree 

ldC3)goe 
pipe/cal_ 
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 0 ► 

IdO goes 
pipe/caL 

^   ffo prejiiv) 

nuc/math/pipe 

Dos: d:\jocluan\prem\ pi pe.drw 
C«n: <chip«>/nuc/inath/pipe J 



pipe I cal_int_n 

IdO 

ld[3] LD 

cal_int_n[15:0] 

DFFO 

DFF1 

« * phase A, B 

i> -*■ pipe_out[15:0] 

WmmM 
mm--- m-* pipe/cal_int_n 

Do«: ±VjftckaoD\pr«m\cal_int.drw 

Gen: <ehip>/pipc/cal_int_n 



n-reset-1- 

(cycle3) shift 

(cycle2)     sh-bad-pix 

reset 

buf-ahift 
H_* 

shift-vb -►sh-b 

sh-bad-pix-vb 

n-reset 

-► sh-bp-b 

T> -> ld-ff 

H J^o ► n-reset-1 

 ► reset-1 

16-bits 

FALSExl6 

;-frame-in ' 

beg-row-in ■ 

end-row-in ■ 

end-frame-in ■ 

A. 

-W  n-reset-a t. 
S. W) 

shift-bf ouuis] 

TT 
\ '■- I bf-out[15] 

shift-br „„ms] 

±±. 
\ := 
I br-out[15] 

shift-er 

TT. 
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shift-ef oumm b     r     ,ri_, 
LQ |   ef-out[15] 1 

sh-b 

IAT 
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C 
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br 

_ef_ 

reset-1 ld-ff 

-^   n-reset 
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F 

F 

ld-ff ■ 

~^ beg-frame-out 

-^ beg-row-out 

-^ end-row-out 

-»► end-frame-out 

FALSE 

n-bad-pixel-in * 

n-dead-pixel-in ■ 
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shift-bp 

T£ 
shift-dp 

sh-bp-b 

bp fr, 

bp[14] 

dpi 

dp[15] 
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H 

bp-b 

dp-b ^ 

\bpl 

\dpl 
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F 

F 

n-bad-pixel-out 

-► n-dead-pixel-out 

ld-ff 

math/frame-sync 
(page 1 of 2) 

Do«: d:\jackaoa\Fnm\frBineL.cirw 
Can: <chip>AnAlMnm»«yne 



bf-out[15:0]  ► 

br-out[15:0]  ► 

ef-out[15:0]  ► 

er-out[15:0] ► 

FALSE, bp[14:0] ► 

dp[15:0] H 

other 
internal signal 

8:1 
mux 

shift-sel 

->shift-out[15:0] 

VB phase A, 
wr-shift-sel 

VB 

1 ,    1 
LD 

data_in[2:0] urr % - shift-sel[2:0] 

math/frame-sync 
(page 2 of 2) 

Doc d:\jaduon\pnQl\lrame2.dnv 
GMH <cfaip>Anath/firain«-ayiv 



div-ovf - 

reset ■ 

n-dead-pixel-out - 

cycleOb ■ 

n-b ad -pixel-out ■ 

ld-ppl 

pixel-out I con trol 

add-cout 

pixel-ovf 

n-clftar 

] d -p rt»v-pi x A1 

q[15:0]      pipe-out[15:0] 

/        VB ",' 

add 

V 
.stdl-l 

V 
.stdl-2 

.3tdl-3 

V» 
v 

LD      DFF         1 

16 / / 16 / / 
8B(t*l) V 

B 

.stdl-4 .std2-4 

1 ' V 

Y^  -K-i 2:1 mux 

'/' 

pixel-out /datapath 

pixel-out[15:0] 

nuc/math/pixel-out 

f     DM: d:\jackson\prem\pixdouLdrw     I 
I      Gen: <ehip>/math/pixel-out J 



cycle 1 

mem-addr[22:0]   "<- 

cs_32k[2:0]   <• 

cs_16k[4:0]   <- 

bank[2:0] 
(state-mach) 

n_weO    -4- 

n oeO    ^- 

mem-out[15:0]    ■<- 

pixel-num[19:0] 
(pix counter) 

 i_ 

mem-addr 

I 
cyclcO, cycle 1 
(state-mach) 

mem-ctrl 

-J-—   »- -.*■{**•*.n^ 

long-ad dr-sel 

mem-data 

hnst-mpm-rw-pn 

hnst-mpm-wr 

calibrate 

host-ctrl 

host-data 

host_addr[4:0] 
host wr 

n-dcad-pixcl-in  (pix-counler) 

reset (external) 

■ data-in[15:0]   (host-data) 

•pixel-in[15:0] (state-mach) 

math/mem-host-if 
(page 1 of 2) 

Gun: <chip>/rnuth/ir«irrLhu«L„if 



scan[15:0] 
(dividel, divide2) 

shiaer_out[15:0j 
(frame_sync) 

cal_int_n[15:0] 
(pre_div) 

cal_out_m[15:0] 
(state_mach) 

divl_outl[15:0] 
(dividerl) 

divl_out2[15:0] 
(dividerl) 

stm_out[15:0] 
(state_mach) 

q[15:0] 
(divider2) 

delta-int[15:0] 
(pre-div) 

delta-out[15:0] 
(pre-div) 

mem-in[15:0] 

mult-out[31:0] 
(pre-div I mult) 

pixel-num[19:0] 
(pix-counter) 

pixel-out[15:0] 

n-host-rd ^- 

host-wr -^- 

tcst-cin-mult (pre-div I mult) ■+- 

disable-mc (pre-div I mult) ■+■ 

disable-ms (pre-div Imult) ^- 

test-int-sub (pre-div Icalint) A~ 

host-mem-rw-en ■+• 

calibrate (mem-ctrl) ■<- 

long-addr-sel (mem-addr) ^- 

order[2:0] (state-mach) A- 

tcst A- 

host-pix-sel (state-mach) A- 

reg-wr[4:0] (pre-div I reg-file) ■+■ 

rf-wr-dis (pre-div Ireg-ßle) ■+- 

wr-pixel (state-mach) ■+■ 

wr-cal-out-m (pre-div) -4- 

wr-cal-out-n (pre-div) ■+■ 

ld-numerator-lo (pre-div Imult) Ar 

d-numerator-hi (pre-div Imult) ■+- 

host-mem-wr ■+- 

memad-host-hi-wr ^- 

memad-host-lo-wr A~ 

wr-scan-sel (divider) ■*+- 

test-div (divider) ■+- 

host-data 

host-ctrl 

phaso A, phase; IJ 

duta-in[15:0] 

data-out[15:0] 

host-addr[4:0] 

mcm-addr-hst[22:0] 
(mem-addr) 

chip-id[4:0] 

dov-sol[4:0'J 

ode 

disable-dr 

data-in[ll:0] 

math/mem-host-if 
(pagc2of2) 

DM d:\JHckaon\prem\memhnitt2.drw 
Gttn <chip>/n uiLhAnni n_h«mt_if 
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phase B,A 

reset 

cycle 1 

calibrate 

cycleO 

n-dead-pixel-in 

nwe nuc■ 

hostmemrw en " 

hst_we ■ 

nwel 

nwe2 

£> 
"1>>- 

host_addr[2:0] 

host_addr[4] —£>o- 

host_addr[3]   

hostwr  

nhaddr4 

nerl 

haddr34 

• hst we 

math/mem-host-if-/mem-ctrl 

Dot: d:\jaekaon\prem\memctrLdrw 
G*n: <chip>/mith/mtm-hwt-if/men)-ctr] 



pixel_in[15:0] 

data_wr[15:0] 

2:1 
mux mux_out[15:0] *A -^ 

V 
host_mem_rw_en 

Phase B,A 

V 

D 
F 
F 

-^ men_out[15:0] 

math/mem-host-if/mem-data 

DIM: d:\jack»on\pr»m\meiöd»ta_dj-w 

G*n: <chip>Axiath/man-host-i&mem-data 



data-wr[15.-0] 
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"/    • >i 

I_ 

Phase A,B 

L 
A 
T 
C 
H 

LD 

\ 16/ -> data-ln[15:0] 

host-addr[4:0] 

data-in[15:0] 

memad-host-lo-wr - 

data-in[6:0] 

memad-host-hi-wr - 

V tVA  >l 

^(t) 18/ 

W*> 7 / 

Phase A,B 

L 
A 
T 
C 
H 

% 
addr-sb[4:0] 

V- 

3   V   > addr[4:0J 

%(t+l) 

3ft»l> 

-^ mem-addr-hst[15:0] 

-> mem-addr-hst[22:16] 

*™1 math/mem-host-iiThost-data 
I (page 1 of 2) " ^A - ,:%£%$%$ 

DM: d:\jackMn\pran\hoBdsta Ldrw 

Gen: <chip>/m»tbViDenvhMt-i0h(«t'dau 



scan[15:0] ► 

shiter_out[15:0] ► 

cal_int_n[15:0] ► 

cal_out_m[15:0] ► 

div_int[15:0] ► 

q[15:0] ► 

divl_out2[15:0] ► 

stm_out[15:0] ► 

mem-in[15:0] ► 

pixel-out[15:0] ► 

mult-out[31:16] ► 

mult-out[15:0] ► 

false*12, pixel-num[19:16] ► 

pixel-num[15:0] ► 

delta-out[15:0] ► 

delta-int[15:0] 

addr[2:0] 

8:1 
mux 

8:1 
mux 

16,   mux2 outf 15:01 

2:1 
mux 

-►data_out[15:0] 

I6y   muxl  outnS:01 iv- addr[3] 

math/mem-host-if/host-data 
(page 2 of 2) 

DM: d:\j*ckaon\premShoadaüt2.cü-v 
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dev-sel[3:0] 

chip-id[3:0] 

VA 

ip-sel 

ho   VB 

&°      id e 

Dhost-' 

o 
-0°- 

-► chip-sel 

-£>0 ► disable-dr 

► host-wr 

-► host-rd 

-► n-host-rd 

addr[3:4] 

host-wr 

addr[2:0] 

addr[4] 

addr[3] 

host-wr 

► wr_select 

■► memad-host-lo-wr 

^ memad-host-hi-wr 

j—5/  ► reg-wr[4:0] 

► ctrl-word-wr 

► rf-wr-dis 

► wr-pixel 

► wr-cal-int-n 

► wr-cal-int-m 

► ld-numerator-lo 

■► ld-numerator-hi 

math/mem-host-ifhost-ctrl 
(page 1 of 2) 

[Do.: i \j ackion\preni\hottctr 1. dn» 
<chip>/math/mem-hort-if/hott-ctrl D 



phase A,B 

data -in[l 1:0] 

ctrl-word-wr ■ 

► test-cin-mult 

► disable-mc 

► disable-ms 

► test-int-sub 

► host-mem-rw-en 

► calibrate 

■► long-addr-sel 

3/    ► order[2:0] 

► test 

► host-pix-sel 

addr[l:3] ■ 

addr[4] ■ 

host-wr ■ 

addrfO] ■ 

3\, \ ^y, addr!23-0 

and-out 

rt>°- n-addrO 
wr-pix-count-hi 

wr-pix-count-lo 

math/mem-host-iiyhost-ctrl 
(page 2 of 2) 

Do«: d:\JBckBon\pnm \hoatcu2.drw 

G«n: <ehip>Aiia.tfrtnaa-hoat-irhoK-etrl 
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PhaseB > y 

Strfo   Ollt        (rtrb_out ii connected to itrbjn) 
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D 
F 
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n_wel 
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-o >■«- 

Ir- 
n_we3 

- nmem we 

strb in 

n_wel 
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n_we2 

t, 
n we3 
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n we3a n we3c 

math/strob 

(* 
Dor d:\ji<kMR\prcm\«trob.drw 

Gtn: <eliip>nitth/0trob J 



d[15:0] n[31:0] 

», 32/ 

ld-div-args_ 
(cycle3) 

M, 

dl6[15:0] 

32/ 

false 

rowl6     q| 

sl6[15:0] 

-> q-[16] 

nl6[15:0] 

math/divider/Ro wl 6 
"*    %£' 

»f^^^^p 

Dm d:\)askMm\pf«m\nnrl6.drw 

Oan: <ehip>Aiiatfa/divid«rrtnBwlS 



d[15:0] n[31:0] 

32/ 

ld-div-args 
(cycle3) 

32/ 

false 

ii 
row 16     <! 

T 
dl6[15:0] 

t 
sl6[15:0] 

-► q-[16] 

t 
nl6[15:0] 

WHMjWJggWTOTO 

math/divider/Ro w 16 
&&täux££$ 

DOB: d:\jackaon\prem\rowl6.drw 
Gen: <chip>/math/divider/rowl6 



d[15:0] 

ld-div-args_ 
(cycle3) 

n[31:0] 

xy 

dl6[15:0] 

false 

i. 
16/ / 

T t 
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t 
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->q-[16] 
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math/divider/Ro w 16 
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