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Examples of Design Education Using
an Educational Microprocessor KITE
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Abstract

! Educational microprocessor KITE is a teaching material for LSI design education of students
using FPGA. This paper reports on the examples of designing KITE microprocessor parts performed by 84
students in our department. Results have confirmed that 75 percent of the students have finally completed
the design. Furthermore, this paper reports on the results of designing the whole KITE microprocessor by
other students who were only given the specifications and allowed to perforn the experiments using schematic
editor or HDL. The results reveals that the students were able to complete the overall KITE microprocessor
design which confirm that design education can also be performed using schematic editor or HDL.
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ATN=T
[FE [ 201 | a02 [ a03 | a04 | a05 | a06 | a07 | ao08
Input XNF Design Statistics
Number of Logic Symbols 796 832 895 815 764 884 840 773
Number of Flip Flops 133 134 133 134 133 133 133 134
Number of 3-State Buffers 116 116 116 116 116 116 116 116
Equivalent " Gate Array” Gates 3612 | 3929 | 3783 | 3776 | 3578 | 3732 | 3818 | 3765
Partitioned Design Utilization
Occupied CLBs [Utility (%)} 100 98 98 | 100 95 99 [ 100 98
Packed CLBs [Utility (%)] 83 83 84 86 76 87 86 83
Flip Flops [Utility (%)] 21 21 21 21 21 21 21 21
3-State Buffers [Utility (%)] 23 23 23 23 23 23 23 23
Routing Summary
Number of Total lines used [l 4350 | 4134 | 3507 | 3781 [ 3628 | 4368 | 4171 | 3661
Cpu Times
Total (min:sec) || 09:56 | 07:55 [ 04:00 | 11:52 | 04:42 [ 20:30 | 08:37 | 04:22
BT
EZ3 boi [ bo2 [ b03 | bo4 | b0o5 [ bo6 | bo7 | b08 | b09 | bi0
Input XNF Design Statistics
Number of Logic Symbols 821 772 870 822 803 896 875 800 864 | 1021
Number of Flip Flops 133 134 133 138 138 133 138 133 134 134
Number of 3-State Buffers 116 116 116 116 116 116 116 116 118 116
Equivalent " Gate Array” Gates 3628 | 3669 | 3907 | 3807 | 3639 | 3866 [ 3933 | 3655 | 3804 | 4206
Partitioned Design Utilization
Occupied CLBs [Utility (%)] 95 95 97 100 95 95 93 92 97 94
Packed CLBs [Utility (%)] 82 76 81 78 77 88 78 80 85 79
Flip Flops [Utility (%)] 21 21 21 22 22 21 22 21 21 21
3-State Buffers [Utility (%)] 23 23 23 23 23 23 23 23 23 23
Routing Summary
Number of Total lines used [[ 3374 T 4097 | 3721 | 4202 | 3173 | 3260 | 3166 | 3294 | 3290 | 3363
Cpu Times
Total (min:sec) [[ 06:13 ] 09:34 [ 04:50 | 15:25 | 06:38 | 06:50 | 09:51 | 03:52 | 06:40 | 06:33
cINn-7
[(FE c01 [ c02 | ¢c03 [ c04 [ cO5 | c06 | c07 | cO08
Input XNF Design Statistics
Number of Logic Symbols 777 886 | 1045 769 775 879 822 900
Number of Flip Flops 133 133 133 133 133 133 133 133
Number of 3-State Buffers 116 116 116 116 116 116 116 116
Equivalent ” Gate Array” Gates 3750 | 3974 | 4143 | 3542 | 3699 | 3784 | 3907 | 3914
Partitioned Design Utilization
Occupied CLBs [Utility (%)] 95 96 96 90 96 100 97 95
Packed CLBs [Utility (%)] 80 87 80 72 79 85 83 84
Flip Flops [Utility (%)] 21 21 21 21 21 21 21 21
3-State Buffers [Utility (%)] 23 23 23 23 23 23 23 23
Routing Summary
Number of Total lines used [ 3424 [ 3581 | 3614 | 3444 | 3797 | 4251 | 3006 | 3306
Cpu Times
Total (min:sec) [[ 06:28 T 07:16 | 05:13 ] 06:25 | 08:00 | 14:58 | 08:31 | 03:32
DT
[FE [ doi [ doz | do3 | do4 | dos | doe
Input XNF Design Statistics
Number of Logic Symbols 872 829 814 873 834 833
Number of Flip Flops 133 133 133 134 134 133
Number of 3-State Buffers 116 116 116 116 116 116
Equivalent ” Gate Array” Gates 3784 3569 3654 3896 3688 3645
Partitioned Design Utilization
Occupied CLBs [Utility (%)] 98 94 93 97 97 97
Packed CLBs [Utility (%)] 89 75 74 82 82 82
Flip Flops [Utility (%)] 21 21 21 21 21 21
3-State Buffers {Utility (%)] 23 23 23 23 23 23
Routing Summary
Number of Total lines used [ 3972 | 3438 [ 3591 [ 3932 | 3915 | 4228
Cpu Times
Total (min:sec) [[ 05:08 T 03:49 | 07:54 | 06:20 | 13:15 | 10:33
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[FE A T B ] C | D] E [ F | G H | T
NI Il 17V [ 23X 3K
Input XNF Design Statistics
Number of Logic Symbols 977 938 826 804 739 1184 733 799 953
Number of Flip Flops 135 148 134 135 118 101 102 103 101
Number of 3-State Buffers 116 116 116 116 100 100 116 100 100
Equivalent ” Gate Array” Gates 4052 3962 3629 3584 3318 4271 3252 3218 3712
Partitioned Design Utilization
Occupied CLBs [Utility (%)] 99 100 99 95 90 99 88 89 96
Packed CLBs [Utility (%)] 92 92 85 83 73 89 75 72 ES)
Flip Flops [Utility (%)] 21 24 21 21 19 16 20 16 16
3-State Bullers [Utility (%6)] 23 23 73 23 19 15 PE] 9 10
[ Routing Summary
Number of Total liries used [[ 4260 | 4251 | 4029 [ 3876 3413 | 3690 | 3326 | 3130 | 3503
Cpu Times
Total (min:sec) T 07:21 ] 10:19 T 06:59 [ 05:50 | 06:36 | 05:07 | 03:41 | 05:59 | 04:02
KITE Performance
Clock cycle Per Instruction I 551 [ 586 [ 616 [ 716 | 512 | 484 [ 489 | 4841 [ 4.84
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Input XNF Design Statistics

Number of Logic Symbols 759 838 881 805 977

Number of Flip Flops 125 146 148 97 132

Number of 3-State Buffers 116 152 144 124 96

HEquivalent "Gate Array” Gates 3725 4057 4346 | 3711 4432
Partitioned Design Utilization

Occupied CLBs [Utility (%)] 90 97 97 92 100

Packed CLBs [Utility {%)] 66 76 82 75 971

Flip Flops [Utility (%)) 20 23 21 15 21

3-State Butfers [Utility (%)] 23 30 78 24 9
Routing Summary

Number of Total Tines used [[ 2702 ] 3883 ] 3661 | 3339 | 4082
Cpu Times

Total (min:sec) [ 02:50 [ 06:50 | 05:25 | 04:20 | 11:96
KITE Performance

Clock cycle Per Instruction [ 588 T 588 | 5.78 | 5.04 | 4.92
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