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Only Plane 1 is depicted
for conciseness; in the
switchbox sheets you can
see the connections to
other planes.
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C_FUNCTION?

c
: 0
™ comxs 1i7Cy 2
CMXb s 20 C : C_ADDF, C_ADDF2, C_ADDCIN
C_EN_CINp—CENEIN 3, C_MULT, C_ADDF, C_ADDF2, C_ADDCIN
L “C_MX4": C_MXb
C_ADDF |— 5: "C_EN_CIN": C_EN_CIN
6: "C_CONCAT": C_ADDF
7

C_ADDF2 C_ADDF2 :
“C_ADDCIN": C_ADDCIN

C_ADDCIN L C-ADDCIN

POUTXD- gj C_ADDF = <Z
POUTY1D S [corz }——— :,) CADD_S }/\I—\
® 7
D
COUDD E%'\Ii i C_MULT <~ =
COUTY1D—— - L1 I - i
o~ . % | c_ex | 5
cLkp-2e—31Y ) — << CseLC
R - 3 74 _—\_C_HORIZ )_ C_SELX
_—I_c_cn.kssl. CMULT 0UT-1 DOy %
cNN2D———————— | ~ 3
PROC:;xDG[;_'I'SE — NSO~ Because of the inverted D input, ouT2 D1l LCADD_A DO )
) the SET/RST signals go to the COMP_OUT D2 DY Y
- 7/ - R/S ports of the flops and - 03 ¥D2 D CouTX
COMB20UT latches_respectively. — DO y M
S CINY2D D m bt
o E —
[ b c_apoF S
. & . cHorz F—I>0— 27
- C_SELC
ﬁ COoMB10OUT i (é S Olj;zzm —W
[L11] Y COMPOUT] COMBLOUT D outt b
— >0 }D FLIP FLOP MUXOUT D1l IS 0uTL EORDIO o3
J 2 £~ D = D2 COMPOUT 22
_ CADD_A COMB10UTD3| Io RAM_O1 CINXD———
) - GENERATE G|&| =[5 _ .
Y = nlx|wlo .
CENCIN e | - <
cinv1pl — t?rf — %"\‘-’L C_ADDCIN T ' : outt DO
xad] C_HORIZ 4 i oL HL _; D LATCH ouT2 ol
1/ K COMP_OUT D2
2l o 2 cINxD——2D3
DOr — 2 0| -
Tl COMB10UT ; ‘E:> i - i
MUX4b (o COMB20UT b o o
~ D FLIP FLOP| =
- o MUXOUT I>0— MUXOUT g; : baum = —
L10_ ) & L L] ) COMP_OUT )~
Al I COMB20UTD3| ~ ) |5 RAM_ 02 e ) |
o 72 . C_RAM_02 L i Vw—w';—ﬁ_/
LDOM cov2_a - SEQUENTIAL LOGIC )
A D4 C_PX_I > 7
T multiplier made, [ by Y C_SELP
the LUTs should be set up as: 11 <= Do g C_SELX ——Ol
110 = (A[1] & B[0]) ~ SI[1 LUt SN cov2.s ouT2 .
1 = EA[O] & B[OB . SI[O] - vl 4/‘)** T N o
Cl_0 Vi N~ ~
CINY1D o1 /% \ —’n MULTO2 | COMP_oOUT D2 YDPOUTX
CINY2D> e 1_/) . 03
A 2) T e PINY1D—D3 Y
CoN[1] = = PINY2D—L2
e [ 1]
— File: cpe_camb.kicad_sch
D Y @ _ c_comp p———|
SRD—?E T " C_FUNCTION=1 or 7 aTER I |
Al - C_SELP
~ i File: cpe_camb_addcin.kicad_sch SIHEORIEECERD C_SELY1 —Ol
eno-2fep]Y - \‘L C_FUNCTION=2 or 3 oUTL o
PINYLD o . File: cpe_comb_addf2.kicad_sch COMP-OUng
cLeofeplY = C_FUNCTION=4 PINxD—L03
; <[4 [ 1] ey
ek = C_SELP
CINYLD File: cpe_camb_muxk.kicad_sch
INAD> — C_FUNCTION=5 ourz g
IN2D- outd Dy
IN3D COMP_OUT D32
INGD Y File: cpe_comb_en_cin.kicad_sch PINXD—L3)
INSD- .
IN6D> ~ CARRY/PROPAGATE LINES
IN7D- MUX4 INPUT INVERSION
INSD- MUXQUT AND MASKING
COMBINATIONAL LOGIC |
- M L
iy
M 3
M 4
(x4)

This diagram is intended to be functionally correct, but when given a choice between ease of understanding
and physical accuracy, | always chose the former.

Dashed symbols represent where I'm describing something physically inaccurate.
— Hannah Ravensloft
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T T T 3 [ I
IN1D— DOy T ) \2,
IN2DDO e CADD_S
PINYLD 100 PROPAGATE
- D
N3O DOEE = COMB20UT
DO
\Num
CINXD 101 ol ol
a2 ha] s
INSD= DOy D
IN6D 2} D1l COMB10UT
PINY1DRY 102
DO
IN7D> alh [Y
INgDRO 2l L00 <~ I Gzﬁézz?é
pINXDRL 103 i)
o2 <471
|
~ 110 ~s~
P\szoB—;——l'\L )
\N5DA'——|‘_(/7 TLD/O w|
pPNy2pBL ™ ol TR cov2_a
ep-A=t | 01
- o _ -
L1 Qo 5 ——\ cov2.s
) ST | 2/)*‘
C|_O / NN ~
i L D (=)
Lo <L~ MULTOL
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110 v~
IN1D— DOy T ) \2/
IN2D03 2} CADD_S
PINYLD 100 PROPAGATE
-~ D -
IN3D—LOE ]y el Y COMB20UT
DO
‘N['m e L10
CINXD 101 ol oo
oo ~
| R
IN5D DOy DO ~
IN6DRO ) D1l i “)comaiouT
P\NViDl 102 )
111 Lo
DO
IN7D> alh [Y
INgDRO 2l L0 <~ I Gzﬁégz?é
pINXDRL 103 Lo }/\I—\
02 4
. ——_
C\NVig Y &
CINXD CIN CIN —
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INID= D%:ﬂ Y .
IN2D 1o = CADD_S
P\NYiDl L00 W L | p— PROPAGATE
L
IN3D—— D0 Dy | ) )_CoMB20UT
IN4pDO %:1} 74~
Dl 110
CINXD Lo1 olala m =2 ).
ojlolo o ~i|
Sleleie S
IN5D D%ﬁ} v DO —
IN6DRO Di%}} X COMBLOUT
piNy1DRL 102
~ a1
o <I5
- o1 ) DO~
DO oY
IN7D ZZ
‘380 %:1} s g2 —— by M CADD_A
P\NXDl 103 - GENERATE
4
L02 Do~ —*

D . Sy
CINYL Y CIN pl
CINX D1| C_HORIZ "’f

L\
B_1 2 L10 ))
PINY2D—=——— Iy
\NSDA-O——!_(/* /_T)O V,
AL =~ b1 L cov2_a
D A_-1 °
IN8! S multiplier mode, [ b1 Y
the LUTs should be set up 1as: Do
L10 = (A[1] & B[0]) "~ SI — COY2_S
1 - EA[O] & B[OB . SI[O] o .l L)ﬁ
Cl_0 N~ ~
CINY1D Ci1 H —H ) MULTO2
CINY2D- Lz MULTO1

C_FUNCTION = 2: ADDF2
This provides a 2—bit full adder.

The addition is performed in propagate/generate style.
Setting C_HORIZ configures the adder to propagate carries
horizontally, rather than vertically. This feature isn’t
implemented in p_r or nextpnr because horizontal carries
have twice the propagation delay of vertical carries.
C_FUNCTION = 3: MULT
This provides a 2x2-bit Booth multiplier.

The dedicated logic performs multiplication by B[1], while
multiplication by B[0] is performed within the soft logic.

(These functions differ by how they set up the downstream
carry and propagation lines; from this part of the logic
they function identically, thus have been grouped together)
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IN1D
IN2D
IN3D
IN4D

[

L0O
Lo1
L02
L03

IN1D—D0rp 3
IN2DR0 2}
PINY1DR 100
IN3D—DR0rp
INsDRO 2)
cInxplL 101
IN5D—D0rEp
IN6DRO 2}
PINY1DRY 102

IN7D—00

al}
INgDRO oyl
pINXDRL 103

C_FUNCTION = 4: MUX&4
This provides a four—input multiplexer.

Input inversion is performed by setting the relevant

config bit of the C input, while constant inputs are

masked by clearing the relevant config bit of the X
input.
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IN1D—DOp 3
IN2DR0 2}
PINY1DRY 100

IN3D—DR0rp 3
INsDRO 2)
cInxplL 101

IN5D—D0rEp; 3
IN6DRO 2}
PINY1D2 102

IN7D—D0z 3
INsDRO :
PINXDL 103

COoMB20UT

comMB1OUT

C_FUNCTION = 5: EN_CIN
This is one of the more obscure CPE configurations.

The intended usecase of this is to source a signal
from the carry lines to reduce routing delay.
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>

FROM CPE.OUT OR OM.Y

TO EAST

DY1

TO NORTH

DY2

TO WEST

DY3

TO SOUTH

DOD> .
DO
FROM WEST L
(X=2, Y, P).Y1 D21p 2
(X=4, Y, P).YL D3_1D vl
(X-8. Y. PYY1 D4 1D Dh 0"
(X=12, Y, P).Y1 D510 2
(X-16, Y. P).Y1 D610 2
(X-20, Y, P).Y D7_1D> 2
DO
FROM SOUTH L
(X, Y=2, P).Y2 D2.2D Bg
(X, Y-4, P).Y2 D3_2D vl
(X, Y-8, P).Y2 D4_2D 2 S
(X, Y=12, P).Y2 D5_2p D5
(X, Y=16, P).Y2 D6_2D> D6
(X, Y=20, P).Y2 D7_2D> 07
DO
FROM EAST L
(X+2, Y, P).Y3 D230 2
(X+4, Y, P).Y3 D3_3D Y5
(X+8. Y. PYY3 D4 3D Dh 0"
(X+12, Y, P).Y3 D530 D5
(X+16, Y, P).Y3 D6_3D> D6
(X+20, Y, P).Y3 D7_3D D7
DO
FROM NORTH D1
(X, Y+2, P).Y4 D2_uD- gg
(X, Y+4, P).Y4 D3_4D Yl
(X, Y+8, P).Y4 Du4_uD D4 s
(X, Y+12, P).Y4 D5_4p> D5
(X, Y+16, P).Y4 D6_4D> D6 0
(X, Y+20, P).Y4 D7 4D D7 L 1l
D2
FROM PLANES o
(X+1, Y+1, P).YDIAGX34D -
(X, Y, P—1).YDIAG X14D> 2
(X=1, Y=1, P).YDIAGX12D> 33

(X, Y, P+1).YDIAG X23D>

DY4

TO PLANES
DYDIAG
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il I I [ I
FROM CPE.OUT OR OM.Y
DOD -
o TO EAST
FROM WEST 01\i .
_Tr
Al (X=2,Y.P)YL D2 1D D2 I >0—+DY1
(X=4, Y, P).YL D3_1D> D3
o TO NORT
o H
FROM SOUTH Di\i
_Tr
(X, Y=2, P).Y2 D2 2D D2 I >0—+DY2
(X, Y=4, P).Y2 D3_2D> D3
o TO WEST
FROM EAST 01\i .
_Tr
(X+2, Y, P).Y3 D2_3D D2 I>0—1DY3
LIl (X+4, Y, P).Y3 D3_3D D3
DY
FROM NORTH 01\i = T0 SOUTH
(X, Y+2, P).Y4 D2 4D D2 0 I>o—1——Dvu
(X, Y+4, P).Y4 D3_4D D3 o4l
D2
FROM PLANES D3 - TO PLANES
(X+1, Y+1, P).YDIAGX34D> D4 s >0—1—DYDIAG
(X, Y, P=1).YDIAG X140 D
B||(X=1, Y=1, P).YDIAGX12D> D§
(X, Y, P+1).YDIAG X23D D7
C
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T I 2 I i 7 g
[FROM ADJACENT SWITCHBOXES] .
(X-1, Y).5B.POL.Y1P01.00D> 0o
(X, Y-1).5B.P01.Y2P01.01D> 2
(X+1, Y).5B.PO1.Y3P01.02D> gg
X, Y+1).5B.P01.Y4 .
(X, Y+1).5B.P01.Y4P01.D3D Dy MPOLIY Tso o MPOLY  oepp g
FROM DIAGONAL IMs J D5
(X=1, Y=1).IM.POL.Y PO1.D4D oY
(X+1, Y+1).IM.POL.Y P01 D5 D7
(AND EQUIVALENTLY FOR OTHER PLANES) l
P09.0002Y p05.00029
P09.01002Y p05.01002Y
P09.02002 ; P05.02002 ;
P09.030023) Y p05.030023) Y IM.PO5.Y
IM.P ~O—4 IM.P So——e—MPOSY
p09.papRY M-POI L ? | pos.pspld M-POS—T CPE.INS
P09.050022 p05.050022
D6 D6
D7 D7
IM.PO9.Y TR
p02.0002Y
p02.01002Y
p02.02002 ;
ﬁg;zgz@ MPO2IY T~o o MPOZY  oeppyp
p02.050023
D6
D7
[
p10.0002Y P06.0002Y
p10.01002Y P06.01002Y
P10.02002 ; P06.02002 ;
p10.030023) Y P06.03003) Y IM.PO6.Y
IM.P IM.P p M-PO6Y o epp,
o106 anDd M-P1OY—T>0—g | TP 07D IM.PO6 T 50— CPE.ING
p10.050022 P06.050022
D6 D6
D7 D7
IM.P10.Y A
p03.0002Y
p03.01002Y
P03.02002 ;
ﬁgg:gz?@ MPOSIY T~o o MPOSY  oeppns
p03.05022
D6
D7
[
p11.00022 p07.00022
p11.0100Y p07.01002Y
911.029% ; 907.029% ;
p11.03003) Y p07.03023 Y IM.POZ.Y
IM.P IM.P p M-PO7Y o cpE,
p11.04p24 4l T>0—9 P07.DaDRY 07 L >0——+ CPE.IN7
p11.05003 p07.05022
D6 D6
D7 D7
IM.P11.Y I
po4.00DRY
po4.010RY
Po4.02002 ;
ﬁgz:gzgﬂ M.pos Lt IM.PO4.Y ST
po4.0500
D6
D7
[
p12.00022 p08.00p22
p12.0100Y p08.0100Y
912.020% ; P08.D2D% ;
p12.03003) Y p08.030023) Y IM.POB.Y
IM.P ~O—4 IM.P So— o MPOBY o epp
p12.paplY M-PL2T—L ? | pos.pspld M-POB—T CPE.IN8
p12.05003 p08.05002
D6 D6
D7 D7
IM.P12.Y
Not connected to CPE,
but still connected to D4/D5
of diagonally—adjacent IMs.
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2 [ I

DO

D1 9 2

D2 I >0—DSB.P11.D0

D3

DO

D1 9

D2 I >0—D5B.P09.D0

D3
CPE11.0UT2D- DSB.P01.D0
CPE12.0UT2D> D SB.P06.D0
CPE21.0UT1D> D SB.P07.D0
CPE22.0UT1D> D SB.P04.DO

DO

D1 9

D2 I >0—D5B.P12.D0

D3

DO

D1 9

D2 I >0—DSB.P10.D0

D3
CPE11.0UT1D- DSB.P05.D0
CPE12.0UT1D- DSB.P02.D0
CPE21.0UT2D- DSB.P03.D0
CPE22.0UT2D- DSB.P08.DO
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2 L] |
DOy
D1 M
D2 >0—DSB.P11.D0
D3|
DOy
D1 v .
D2  >0—DSB.P09.D0
D3|
CPE11.0UT1D- DSB.P01.D0
CPE12.0UT1D- D SB.P06.D0
CPE21.0UT2D- D SB.P07.00
CPE22.0UT2D- D SB.PO4.DO
DOy
D1 v .
D2 1 >0—DSB.P12.D0
Note that
D3|
these are
swapped
compared DO
to (1.1) D1 ~
pd —>0—DsB.P10.00
D3|
CPE14.0UT2D- D SB.P05.D0
CPE12.0UT2D- DSB.P02.D0
CPE21.0UT1D- DSB.P03.D0
CPE22.0UT1D- D SB.P08.DO
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	PINX
	PINY1
	PINY1
	PINY2
	PINY2

	Symbols
	INIT_L4
	INIT_L5
	INIT_L6
	L10
	L11
	L8
	L9
	M30
	M31
	U52
	U53
	U54
	U56
	U58
	U64
	U65
	U66
	U?


	C_FUNCTION=1 or 7 (Page 4)
	Hierarchical Labels
	CINX
	CINX
	CINY1
	IN1
	IN2
	IN3
	IN4
	IN5
	IN6
	IN7
	IN8
	PINX
	PINY1
	PINY1

	Symbols
	C5
	INIT_L7
	INIT_L8
	INIT_L9
	L12
	L13
	L14
	L15
	U59
	U61
	U71


	C_FUNCTION=2 or 3 (Page 5)
	Hierarchical Labels
	CINX
	CINX
	CINY1
	CINY1
	CINY2
	IN1
	IN2
	IN3
	IN4
	IN5
	IN5
	IN6
	IN7
	IN8
	IN8
	PINX
	PINY1
	PINY1
	PINY2
	PINY2

	Symbols
	C6
	INIT_L12
	INIT_L13
	INIT_L14
	L16
	L17
	L18
	L19
	M14
	M15
	M20
	M21
	U10
	U11
	U36
	U38
	U39
	U42
	U43
	U46
	U47
	U48


	C_FUNCTION=4 (Page 6)
	Hierarchical Labels
	CINX
	IN1
	IN1
	IN2
	IN2
	IN3
	IN3
	IN4
	IN4
	IN5
	IN5
	IN6
	IN6
	IN7
	IN7
	IN8
	IN8
	PINX
	PINY1
	PINY1

	Symbols
	INIT_L15
	INIT_L16
	INIT_L17
	L20
	L23
	M12
	M13
	U6
	U7


	C_FUNCTION=5 (Page 7)
	Hierarchical Labels
	CINX
	CINX
	CINY1
	IN1
	IN2
	IN3
	IN4
	IN5
	IN6
	IN7
	IN8
	PINX
	PINY1
	PINY1

	Symbols
	C7
	INIT_L10
	INIT_L11
	INIT_L18
	L24
	L25
	L26
	L27
	U?



	Big Switch Box (Page 8)
	Hierarchical Labels
	D0
	D2_1
	D2_2
	D2_3
	D2_4
	D3_1
	D3_2
	D3_3
	D3_4
	D4_1
	D4_2
	D4_3
	D4_4
	D5_1
	D5_2
	D5_3
	D5_4
	D6_1
	D6_2
	D6_3
	D6_4
	D7_1
	D7_2
	D7_3
	D7_4
	X12
	X14
	X23
	X34
	Y1
	Y2
	Y3
	Y4
	YDIAG

	Symbols
	M?
	M?
	M?
	M?
	M?
	U?
	U?
	U?
	U?
	U?


	Small Switch Box (Page 9)
	Hierarchical Labels
	D0
	D2_1
	D2_2
	D2_3
	D2_4
	D3_1
	D3_2
	D3_3
	D3_4
	X12
	X14
	X23
	X34
	Y1
	Y2
	Y3
	Y4
	YDIAG

	Symbols
	M252
	M253
	M254
	M255
	M256
	U649
	U650
	U651
	U652
	U653


	Input Multiplexer (Page 10)
	Hierarchical Labels
	CPE.CLK
	CPE.EN
	CPE.IN1
	CPE.IN2
	CPE.IN3
	CPE.IN4
	CPE.IN5
	CPE.IN6
	CPE.IN7
	CPE.IN8
	CPE.SR
	P01.D0
	P01.D1
	P01.D2
	P01.D3
	P01.D4
	P01.D5
	P02.D0
	P02.D1
	P02.D2
	P02.D3
	P02.D4
	P02.D5
	P03.D0
	P03.D1
	P03.D2
	P03.D3
	P03.D4
	P03.D5
	P04.D0
	P04.D1
	P04.D2
	P04.D3
	P04.D4
	P04.D5
	P05.D0
	P05.D1
	P05.D2
	P05.D3
	P05.D4
	P05.D5
	P06.D0
	P06.D1
	P06.D2
	P06.D3
	P06.D4
	P06.D5
	P07.D0
	P07.D1
	P07.D2
	P07.D3
	P07.D4
	P07.D5
	P08.D0
	P08.D1
	P08.D2
	P08.D3
	P08.D4
	P08.D5
	P09.D0
	P09.D1
	P09.D2
	P09.D3
	P09.D4
	P09.D5
	P10.D0
	P10.D1
	P10.D2
	P10.D3
	P10.D4
	P10.D5
	P11.D0
	P11.D1
	P11.D2
	P11.D3
	P11.D4
	P11.D5
	P12.D0
	P12.D1
	P12.D2
	P12.D3
	P12.D4
	P12.D5

	Symbols
	M?
	M?
	M?
	M?
	M?
	M?
	M?
	M?
	M?
	M?
	M?
	M?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	U?


	Output Multiplexer (1,1) (Page 11)
	Hierarchical Labels
	CPE11.OUT1
	CPE11.OUT2
	CPE12.OUT1
	CPE12.OUT2
	CPE21.OUT1
	CPE21.OUT2
	CPE22.OUT1
	CPE22.OUT2
	SB.P01.D0
	SB.P02.D0
	SB.P03.D0
	SB.P04.D0
	SB.P05.D0
	SB.P06.D0
	SB.P07.D0
	SB.P08.D0
	SB.P09.D0
	SB.P10.D0
	SB.P11.D0
	SB.P12.D0

	Symbols
	M11
	M12
	M13
	M14
	U11
	U12
	U13
	U14


	Output Multiplexer (2,2) (Page 12)
	Hierarchical Labels
	CPE11.OUT1
	CPE11.OUT2
	CPE12.OUT1
	CPE12.OUT2
	CPE21.OUT1
	CPE21.OUT2
	CPE22.OUT1
	CPE22.OUT2
	SB.P01.D0
	SB.P02.D0
	SB.P03.D0
	SB.P04.D0
	SB.P05.D0
	SB.P06.D0
	SB.P07.D0
	SB.P08.D0
	SB.P09.D0
	SB.P10.D0
	SB.P11.D0
	SB.P12.D0

	Symbols
	M810
	M811
	M812
	M813
	U2105
	U2106
	U2107
	U2108




