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About this Manual

About this Manual

Terms and Abbreviations

Terms and Abbreviations

Meaning

GTP

Generic Technology Primitive

DRM Dedicated RAM Module
SP Single Port

SDP Simple Dual Port

DP True Dual Port

FIFO First In First Out

NW Normal-Write

RBW Read-before-Write

™ Transparent-Write

OR Output Register

Related Documentation

The following documentation is related to this manual:

1. UG020007_Logos Family Products GTP User Guide
2.Logos Family DRM RAM/FIFO IP User Guide

(UG020002, V1.4)

2/84




E PANGO Table of Contents

Table of Contents
LAY [T S 1151 (0] Y/ OSSPSR 1
ADOUL TNIS IMANUAL ... bbb bbb e s e bt b e b e e bt st esb e b et et e s besbeneenes 2
TADIE OF CONTENTS ...ttt b bbbt b b bbbt e b b e e e bt bt eb e s b e eb e e b e e b e e bt bbb 3
JLIES Lo L= SO OO P USRI 6
T TSP 8
(O gF=T o] LTl R @ YT Y 1= Y OO 9
LLL FRALUIES ...t e R R R R R R R e AR R R R R R n e ne e nenre s 10
1.2 RESOUITES ....teeuteteiteeteeit ekttt ettt s bt ekt e e b e bt skt et e b e ek e ekt e e b e AR e e h £ 2R b e e b e AR £ SR e e A b e AR e AR £ 2R b e AR e eE e eE e e Rt e ebeebeehe e b e nbenbeabeenbenre s 10
IR BT o] 1o (=0 [ @01 T [0 11 o] LS 11
Chapter 2 DRIM PriMITIVES .....cciiiiieiieieieees sttt bttt sb et b et bttt sbe bt nesbe e neens 12
2.1 GTP_DRIMOK ...ttt ettt et b bttt e e ettt e e b et s e R e s e et e e et et st enesbene e ene e nnin 12
2.2 GTP_DRMIBK ...ttt ettt ettt ettt et e e st e e s b e e s b e e s be e s be e be e s be e beesbeesbeesbeesbeesbeesbeestaesreesreenreeas 15
2.3 GTP_FIFOLBK ...ttt ettt a ettt e bt s e s s e et e st et et st e s e st eneneeneneanen 18
ChEPLEE 3 DP IMIOOE ...ttt bbb b e b st Ee s b e e bt e b e e b b e st et sbe st e enesbe st neenes 21
3.1 DESCIIPLION OF IMOUE. ... .ottt bbbttt b e bbb st e ebeebesbe e enesbesbesaeneas 21
B0 o] 1= o o1 o] PSS 21
3.3 Bit Width COMDINALIONS ......ccuiiiiiiiiiie e e bbb bbb bbb st b e neebesbeseeneas 22
3.4 Read and WIItE OPEIAtIONS. ......veveiierieeiesesieseee e ste et st e e et e e s et aeste e e e besbesse e e e stesteenaenbesresreeneeneees 23
R N o 0 g LY ) g To o OSSP 23
3.4.2 TransParent WILE MOUE .....c..ocviiieieiisesee e ste e e ettt e sbeese e bestesteeseesbesbesseesaeseeseeaneeneenrens 24
3.4.3 Read DEfOre WIILE MOUE.........cviiiiiieiee ettt bttt sttt bbb e 25
TR = (=0 = 1T o PSS 25
3.6 INTEINAI REGISIEIS. ... e titeeietiete sttt sttt b e bt e st b et e st e be s b e s b e e e besbesbe e eneebesbeneeneebenbenenneas 26
T A (= T=) B T | PSS 28
3.7.1 Synchronous and ASYNCHAIONOUS RESEL...........ccviiiiieiiiiere ettt see e 28
3.7.2 COrE LALCN RESEE.....cueitiiteteieteete et bbbt b bbbt b bbb bbbt bbbt e e e 29
RS ] To] o ISTTo a1 11 oo RSP TSRRRTPN 30
3.9 APPIICALION EXAMPIES. ..ottt bbb bbb bbbt b e bbb bt 30
3.9.1 Single DRM CONFIQUIALION ......ccuiiiiiie et be s besre e e e s besresneeneenrens 30
3.9.2 Configuration for Multiple DRMS CaSCaAEM ..........ccvueiriiiriieirieriee et 32
(O T o) (=T g I o 1Y/ oo LSO 39
4.1 DESCHIPLION OF IMOUE. ... ceeeiieie et bbb bbb bbbt bbb et b e 39
o] A LTSl ] o1 o] PSS 39
4.3 Bit WIdth COMBDINGLIONS .......eveieiiiieieieiee sttt b et st e st e e e tenbenbe s erenteneennens 40
e Lo I Lo Lo IV (ol @] o< 1T TSR 41
A5 BYIE ENADIE ... bbb bbbt 42

(UG020002, V1.4) 3/84



E PANGO Table of Contents

N a1 L =T o Y] TSP SS 43
A7 RESEESIGNAN ...ttt b bbb b e R R b e bR b bRt b e bbb r b b nnens 43
T et o] o ST T T I I 1o PSS 43
4.9 APPLICALION EXAMPIES. .. .ottt bt b e bbbt b e b bbb bbbt nbeneenes 43
4.9.1 Single DRM CONTIQUIALION .......oiviiieieiisie ettt ste e besbesse e s e sbesaesneeeesrenneeneenreneas 43
4.9.2 Configuration for Multiple DRMS CaSCAURA ..........coviiriiriiieiie st 45
(O T T (=T gt o T 1Y o T [ SO 46
5.1 DESCIIPLION OF IMOUE.......cueiiiiie ettt ettt s r et et e s e benbesne e e e sbenbeeneenbenbesaeeneenre e 46
5.2 POI DESCIIPIIONS ...ttt bbbt bbb e b b e e e bt e b s b sb et e bt s b e sb e e ebeebesbesbeneebesbesbeneas 46
5.3 Bit WIdth COMDINALIONS ......cuiiiiiiiiiee bbb bbb bbb 47
5.4 Read and WIE OPEIAtIONS........oviiiirieieiee ittt sttt sttt b bbb b eseebesbe b enesbesbesaeneas 47
LRI = (=0 = 1T o PSS 49
5.6 INTEINAI REGISIEIS......etiiiietiite ittt sttt b et b e bbb b e e b e e be s b s b et e be s besbe b ebeebesbe st enesbenbeseeneas 49
LI A R CoT=] 0 T | 49
5.8 GIODAl SIGNaAL THMING ..cvviiiitiieiie bbbt e bbb besbe e ebesbe st b enesbenbeseeneas 49
5.9 APPLICALION EXAMPIES......eiiiiieeeieie sttt ettt sre et te e s et e besse e e e ntenteeneenbenrenneeneenre e 50
5.9.1 Single DRM CONFIGUIALION .....ccuiiuiiiiiiieiee ettt bbb e 50
5.9.2 Configuration for Multiple DRMS CaSCatA .........ccveiviieiierieiisiese e et nee e 52
Chapter 6 ROM IMIOUE. ......c.vinieiiiieiieieiee sttt bt st st b e st st sbe e e bt st e s be st e st e besbe st et esesbe st neenes 53
TR 1= XY o1 o ) 1Y/ o [ 53
8.2 POI DESCIIPIIONS ...ttt ettt b et e bbb et e st e besbe st et eseebesbesbeneebeabesbe e ereabenbenenneas 53
6.3 Bit Width COMDINALIONS ......c.eoiiiiiiieecc e ettt st b et e b b eresbesbesaeneas 54
6.4 Read and WILE OPEIALIONS. .......cciiiiieieresieeeesie e ste ettt te et besbeese e beneesteeseeseesbeeseeaesresseeneeneeneas 54
6.5 INEEINAI REGISIEIS. ... vttt ettt sttt sttt e st e be st e s b et e st e besbe st eneebesbesbeeeseabesbeseeneas 54
CTGR LeTSy T o [ | PSS 54
6.7 GIODAl SIGNAT TIMINQ +.vtiteieeee ettt sttt st et et et besbesbeseebesbesbe e esesbesbeseeneas 54
6.8 APPHCALION EXAMPIES......ciiieeeeieie ettt e et te e et et e s se e e e s besbeeneetesaesreeneeneenes 55
6.8.1 Single DRM CONFIGUIALION .....c..oiiiiiieese ettt bttt et e e 55
6.8.2 Configuration for Multiple DRMS CaSCAUE ........cccivieeierieieseere e et se et sre e e s 57
L1 aT=T o CcT a1l @ TN 1Y, oo L= 58
A 1= ] o1 o ) 1Y, o LTSRS 58
7.2 POIT DESCIIPLIONS ...ttt bbbt bbb bbb bbbt bbbt b bt bt bbbt ne ettt 59
7.2.1 Asynchronous FIFO (Without Rewrite/Resend FUNCLION) .........ccoveieiiiieic e 59
7.2.2 Asynchronous FIFO (with ReWrite FUNCHION) ..........coiiiiiiiiie e 60
7.2.3 Asynchronous FIFO (with Rewrite/Resend FUNCLION) ..........ccoviiiiirniiiiee e 61
7.2.4 Synchronous FIFO (Without Rewrite/Resend FUNCLION) ........ccccveveiiieiieic e 62
7.2.5 Synchronous FIFO (With REWrite FUNCLION) .........ccoiiiiiiiiee e 63
7.2.6 Synchronous FIFO (with Rewrite/Resend FUNCLION) .......c.cccoiiiieiiie i 64
7.3 Bit Width COMDINALIONS ......c.veiiiiieieese ettt sb e s b e be st st esentesresenneas 65

(UG020002, V1.4) 4784



E PANGO Table of Contents

7.4 Read and WITE OPEIATIONS. .......civiiiiieieite st eee et st ee st st te e st sbesse et sbesbeese e be st e s beeseesbesbeeseebesbesbeeneeneeneas 66
7.4.1 Write Timing t0 EMPLY FIFO .....c.ooiiiiiieiie ettt s 66
7.4.2 Write Timing to AImost Full ASynchronous FIFO ........c.cccoiiiiiieri s 66
7.4.3 Read Timing from Full ASYNchronOuUS FIFO ..........cccoiiiiiiiieie e 67
7.4.4 Read Timing from AIMOSt EMPLY FIFO ..ot s 67
7.4.5 WEIte REWITE THMIING . ..c.eitiitiiteiteieeite ettt ettt b e bbb b e b et sbe b b e ne bbb e 68
R R T Yol TSt o o I T 0T S 68
7.4.7 Write to Empty FIFO with REWTIte FUNCHION........ccviiiiieie e 68
7.4.8 Write to Almost Full FIFO with Rewrite/Resend FUNCLION. ..........ccoiiiiiineiie e 69

SR L1 g Fo I T 1] (=] ST 69

7.8 RESEE SIGNAL ... ettt bbb b e e Rt E e R bt R R R bRt bR bt reebenbe e e 69

A A C1 (o) aF- LIRS Lo o I T4 4o S 69

7.8 APPIICALION EXAMPIES. ...cviveieiiiteiieiteiee sttt sttt bttt bbb s b e b e e besbesbe b e seebesbesbe e ereabesbesanneas 70

(O T T (= gAY o] o] T [ PSPPSR 72

8.1 Address and Data POrt MaPPING.......ccoerueeeiierieieesesie e e st st e sttt steste b e sbesbe st e esesbesbeseesesbesbesseneas 72

8.2 Initialization Configuration Parameter MapPing.......cccceceviereeriererie et see s 74

8.3 DRM POrt Signal DESCIIPLION ......ouviiiiieieiieie ittt sttt b et sttt ebe bbb enesbesbesaeneas 75

8.4 Additional INformation Bit TOF BYLES .........ccviieiiiiiiceerc sttt nre e nee e 76

8.5 DRM_FIFO Bit Width MOGE ......c..oviiviciiii ettt ettt st e ne e b b be e e s 76

8.6 GTP_DRMOIK Instantiation TEMPIALE..........cccoveieriiieeee sttt nre e 77

8.7 GTP_DRM18K Instantiation TEMPIALE ........ccerviieiiirierieeee sttt sttt sre e 79

8.8 GTP_FIFO18K INStantiation TEMPIALE ........ccccerveieiierieieiee sttt 82

DISCIAIIMET ...ttt b b bbb bbbt e b b e e R e e bt e b e b e eb e e bt e b b e e eb e s b e nb e e ebeebenbe b enea 84

(UG020002, V1.4) 5/84



I PanGO s

Tables

TaADIE 1-1 LISt OF FEALUIES .....c.eiiiitieeeeiet ettt bbb bbb bbbt b s bt b b nb e b e bt nb e b 10
Table 1-2 Logos Family DRM RESOUICE SCAIE ........cveiiiriiiiieeie et st 10
Table 2-1 Logos Family FPGAS DRIM PrMITIVES .........cccviiieieiiiieeie s se ettt ste et sseenaeseesnas 12
Table 2-2 GTP_DRIMOK POI LEST. ... .ciiiitirieieiisiesie ettt bbbt bbb sb ettt bbb st sbe e 13
Table 2-3 GTP_DRMOK Parameter LIST ........ceoiiiiiiiiiii it sttt sttt ettt e aeesae e saeesaaesneesnneannas 14
Table 2-4 GTP_DRMLBK POIt LISE......cciiiieieiiiteiie ettt sttt st sb ettt sb e bbb b 16
Table 2-5 GTP_DRMIL8K Parameter LISt .........cccviiiiiiiiiiiic ittt st sae e sneesteesnnesnnesnnas 17
Table 2-6 GTP_FIFOL8K POIT LEST ......cciiiiieieiiiie ittt bbbt b 19
Table 2-7 GTP_FIFOL8K ParamMeter LiSt.........cccviiviierieresieieseseseese e ste s e sttt ssa e stestesneesseseesseenseseesees 20
Table 3-1 DP RAM Port Naming and DeSCIIPLION .........ccuiiiiiieiiiiesieeee ettt sbe et sre e 22
Table 3-2 Allowed Bit Width Combinations for True Dual Port RAM Mode in 18K DRM Mode.........c..ccovneneee 22
Table 3-3 Allowed Bit Width Combinations for True Dual Port RAM Mode in 9K DRM Mode.........ccccccevvrruneen. 23
Table 3-4 DRM Parameter CONTIGUIALION .....c..oiuiiiiiee ettt ste e e sresreenneneeneas 30
Table 3-5 DRM POt CONNEBCLIONS ......cviiiiiieieiiiteite ettt sttt sttt st st eb et bt esesbe st sbe e s e abesbe st enenbesbesbeens 31
Table 3-6 DRM Parameter CONTIGUIALION .........ccoiiiieiieieieees ettt sttt e 33
Table 3-7 DRIM POIt COMNEBCTIONS ......c.ciuiitiiiieiirte ittt stttk b e bbb bbbt b e bbbt b b ne et e b b e 33
Table 4-1 SDP RAM Port Names and DESCHIPLIONS .......ccuiviviieiririeiieiee sttt et bt see e 40
Table 4-2 Allowed Bit Width Combinations for Simple Dual Port RAM Mode in 9K DRM Mode..........c.ccoc.e.e.. 40
Table 4-3 Allowed Bit Width Combinations for Simple Dual Port RAM Mode in 18K DRM Mode..................... 41
Table 4-4 DRM Parameter CONFIGUIALION .....c..ooviiiiiieie ittt sresre e neennas 43
Table 4-5 DRM POt CONNEBCLIONS ......cviiiiiiiieiiiiesie ettt sttt sttt st e st sbesbeseebesbesbe e eseabesbesbeneatesbeseeens 44
Table 5-1 SP RAM Port Names and DeSCHPLIONS ......c.ooiiiieieeieseeie ettt e e sre e e e 46
Table 5-2 List of Single Port RAM Modes for 18K DRM MOGE .........cccoouiiiiiiiiiiicic et 47
Table 5-3 List of Single Port RAM Modes for 9K DRM MOUE ........cc.civiiiieiiiisecie e 47
Table 5-4 Availability for write mode Settings in SP MOGE .......ccccviiiiiiireiee e 48
Table 5-5 DRM Parameter CONFIGUIALION ........ociiiiiiee ettt e e sresreenaenne e 50
Table 5-6 DRIM POt CONNEBCLIONS ......c.viiiiiieieiiiieite ettt sttt sttt be st b eseebesbesbe e eseabesbesbeneatesbeseeens 50
Table 6-1 ROM Port Names and DESCIIPLIONS ........coviueirieiiieirieesiee ettt et 53
Table 6-2 List of ROM Modes for 18K DRIM MOUE. .......cciiuiiiiiiriiiieisie et 54
Table 6-3 List of ROM Modes for 9K DRM MOGE........ccuriiiiieireii ettt st 54
Table 6-4 DRM Parameter CONFIGUIALION ........cceiiiieieieceee ettt resre e sre e 55
Table 6-5 DRM POt CONNECLIONS ......cviiiieierieiisiesiesieeete st sesre st st ste et ste st e eeseste st seeseeteseesbeeesesbesbessenensestenseeens 55
Table 7-1 Port Description of Asynchronous FIFO Mode (Without Rewrite/Resend Function)...........c.ccccvevvernnee. 59
Table 7-2 Port Description of Asynchronous FIFO Mode (with Rewrite FUNCLION) ........cccoovriinniiniineee 60
Table 7-3 Port Description of Asynchronous FIFO Mode (with Rewrite/Resend Function)........c..cccccevevvvevieinnnne. 61
Table 7-4 Port Description of Synchronous FIFO Mode (Without Rewrite/Resend Function)..........c.cccovenrnenne. 63

(UG020002, V1.4) 6/84



I PanGO s

Table 7-5 Port Description of Synchronous FIFO Mode (with Rewrite FUNCLION) ........cccovvvriviiienienes e, 64
Table 7-6 Port Description of Synchronous FIFO (with Rewrite/Resend FUNCLION) .........coooveieiiineneinc e 65
Table 7-7 Allowed Bit Widths for 18K GTP_FIFO MOGE.........cccuiiiiiiiiic e 66
Table 7-8 FIFOz Parameter CONFIQUIALION .........coiiuiiiiiiie ettt 70
Table 7-9 FIFO POIT CONMNECTIONS .......c.oiiitiieieiiiteite ettt bbbt b bbbt b e bbbt b bbb nn e 70
Table 8-1 Address and Data Port Mapping for Memory in 18K DRM ModEe ........ccccooiviiiininiiie e 72
Table 8-2 Address and Data Port Mapping for Memory in 9K DRM MOGE .........ccccoeviieiieie i 73
Table 8-3 Data Address Mapping for Different Data Widths (X1, X2, X4, X8, X16, X32) .....cccccvrevrvrreernrinsnereenennens 73
Table 8-4 Data Address Mapping for Different Data Widths (X9, X18, X36) ......cccvveruerieririererieieesiesie e 73
Table 8-5 INIT_XX Parameter MaAPPING.......ccoiieiveieiereieeesie e seeee st stesee et steesaestestessaeseeseestesneessessesseessessesses 74
Table 8-6 List of Additional Information Bit fOr BYLES .........cceiviiiieiniie e 76
Table 8-7 Address Depth and Data Width Configuration for FIFO Rewrite/Resend Mode ..........cccccevcvvivvverveninnne. 76
Table 8-8 Data Width List for Asynchronous/Synchronous FIFO Mode with Rewrite/Resend Function............... 76
Table 8-9 Data Width List for Asynchronous/Synchronous FIFO Mode Without Rewrite/Resend Function.......... 76

(UG020002, V1.4) 7184



[ panGO Figures

Figures

Figure 2-1 Block Diagram of GTP_DRMOIK SEIUCIUIE......c.eiiiiiieie e siesie ettt st ae s 13
Figure 2-2 Block Diagram of GTP_DRMI8K STIUCIUIE.......cccccuruiriiieiiesie e 16
Figure 2-3 Block Diagram GTP_FIFOL8K SIFUCIUIE ......ceiviiiieeieiesesieseesie e sie ettt ste e e seeseesneeneseenes 19
Figure 3-1 DP RAM Data POITS. .......cooiiiitiieiiie ettt bbbt sttt bbbttt b e et st sbe e ens 21
Figure 3-2 Normal Write Mode Read-Write Timing DIiagram ........ccccocvverieniiieneeie e e e e see e e e ssae e see s 24
Figure 3-3 Transparent Write Mode Read-Write Timing DIiagram..........ccocooereiineneneiene e 24
Figure 3-4 Read before Write Mode Read-Write Timing DIagram .........ccccevviivienieneinneere e e se e e 25
Figure 3-5 Byte Enable Read/Write Timing Diagram (TW MOGE) .......cccoviiiiriiiiiiieere e 26
Figure 3-6 Logic Diagram Of DRM REGISIEN.........ccueiiiiiiieieie ettt sre et sre et re e e ne e e 26
Figure 3-7 Logic Diagram Of AUIESS IR .......ooiiiiiieiieieese sttt sttt sbe bbb seens 27
Figure 3-8 Timing Diagram 0f AQUIESS IR ........covoiiie et aenre e 27
Figure 3-9 Read Timing With OULPUL REGISTET ........oviiiiiiiieice et 28
Figure 3-10 Output RegiSter RESEL TIMING ......cviveieriereieeie sttt sre e restesneenaesresresraeneenrenes 29
o =T o A Oo] (T (=T OSSO 29
Figure 3-12 Global Signal Timing DIAQIAM ......cceieieiiirieieise sttt be bbb e be e e seens 30
FIgure 4-1 SDP RAM Data POIS..........civeieiiieieeiese et se ettt te st ssae e besaeesaesaestesseeneesrestesnaeneeneenes 39
Figure 4-2 Typical Timing Diagram 0f SDP RAM .......c.ccoiiiiiiiieetse st 42
Figure 4-3 Byte Enable Read/Write Timing Diagram (SDP MOGE) .......ccccveriiiiierieii e 42
FIQUIe 5-1 SP RAIM Data POIS ......oviiiiiiieieise sttt st sttt sttt bt n et st b e esesbe st neens 46
Figure 5-2 Address Line Configuration for TW and RBW Modes in 32/36 bits SP Mode .........ccccceecvvivvviveniennne, 49
Figure 6-1 ROM IMOUE DAEA POIS ......ccueiviieiiiieiieieieie sttt sttt st sttt sttt s b et ene st sbesbe e seste e neens 53
Figure 7-1 Top-Level Structural Block Diagram Of FIFO .........ccooveiiiiiiiiecc e 58
Figure 7-2 Asynchronous FIFO Mode (Without Rewrite/Resend FUNCLION) .........cccoieiiieienineine e 59
Figure 7-3 Asynchronous FIFO Mode (with ReWrite FUNCLION) ......c.ooiiiviieiiii i 60
Figure 7-4 Asynchronous FIFO Mode (with Rewrite/Resend FUNCLION) .........cccoviiieinieieneneese e 61
Figure 7-5 Synchronous FIFO Mode (Without Rewrite/Resend FUNCLION)..........ccoeiviiivveieie e 62
Figure 7-6 Synchronous FIFO Mode (with ReWFite FUNCLION) ........coveiieiiiiiiecie e 63
Figure 7-7 Synchronous FIFO (with Rewrite/Resend FUNCLION)........ccocirierinicieriee e 65
Figure 7-8 Write Timing to Empty ASYNChronouS FIFO ..........cccicieiiiiiie st 66
Figure 7-9 Write Timing to Almost Full ASynchronous FIFO ..o 67
Figure 7-10 Read Timing from Full ASynchronous FIFO ..........cccceiiiiiiieic e 67
Figure 7-11 Read Timing from Almost Empty ASynchronous FIFO ... 67
Figure 7-12 Write REWTIIE TIMING ...voiviiieeieie ettt e te st e e st et e ste e e e besbesneeneesbesreenaeneenrees 68
Figure 7-13 Read RESENT TIMING ...c.oviviiitiiiieieriete ettt bbbt bbb e b et bbbt 68
Figure 7-14 Write Timing to Empty FIFO with Rewrite FUNCHION .........cccccveiiiiiicec e 69
Figure 7-15 Write Timing to Almost Full FIFO with Rewrite/Resend FUNCLION ...........ccccoeeiviiiiinicieiec e 69

(UG020002, V1.4) 8/84



E PANGO Chapter 1 Overview

Chapter 1 Overview

Logos DRM functions a storage unit of up to 18K bits and its capacity can be independently
configured as either two 9K bits or one 18K bits unit. Each DRM supports DP (True Dual Port)
RAM mode, and can also be configured as SP (Single Port) RAM mode, SDP (Simple Dual Port)
RAM mode, ROM mode, as well as synchronous/asynchronous FIFO mode with optional
Rewrite/Resend. DRM resources also support Input Register (IR), Output Register (OR), and Core
Latch, allowing superior performance when DRMs are cascaded. The total number of DRMs
depends on the type of Logos family device.

The port data width of DP RAM goes up to 18 bits, with its two ports being completely independent
apart from sharing RAM content, and supporting different clock domains; the port data width of
SDP RAM goes up to 36 bits, with its two ports also supporting different clock domains, but one
port is limited to write operations and the other is limited to read operations. With a small amount of
external CLM resources, Logos SDP RAM can also be extended into a FIFO. In ROM mode, the
port data width of the ROM can be up to 36 bits. The content of the DRM is typically initialized
during the process of downloading configuration data. Of course, the content of the DRM can also
be initialized using programmed configurations in other modes. In synchronous or asynchronous
FIFO mode, one port is dedicated to FIFO data writing, and the other port is dedicated to FIFO data
reading; read and write ports can support different clocks, but do not support mixed bit widths or
byte enable write operations. FIFO mode supports an optional Rewrite/Resend mode in both
synchronous and asynchronous modes.

The embedded DP RAM, SP RAM, SDP RAM, ROM, and synchronous/asynchronous FIFO
modules with optional Rewrite/Resend can be conveniently generated through the 1P Compiler tool

embedded in the Pango Design Suite software by Shenzhen Pango Microsystems Co., Ltd.
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Chapter 1 Overview

1.1 Features

The DRM features of the Logos family FPGAs are shown in the table below.

Table 1-1 List of Features

Functions Description

Memory Capacity 18K (or two 9K)

SP RAM Mode Up to 36-bit data width supported
DP RAM Mode Up to 18-bit data width supported
SDP RAM Mode Up to 36-bit data width supported
ROM Mode Up to 36-bit data width supported
FIFO Mode Up to 36-bit data width supported
Normal Write Mode Supported

Transparent Write Mode Supported

Read-before Write Mode Supported

Byte Write Enable Supported

Input Register Supported

Output Register

Supported (bypassable)

indicators

Address Input Hold Supported
Synchronous/Asynchronous FIFO Control Supported
Rewrite Function of FIFO Write Port Supported
Resend Function of FIFO Read Port Supported
Programmable ALMOST_FULL/ALMOST_EMPTY Supported

Note: Under SP mode, 32/36 bits write mode is prohibited from being set to TW or RBW modes, and should be set to the default NW

mode, see 4.4 for details.

1.2 Resources

Table 1-2 Logos Family DRM Resource Scale

Device Resource Quantity/18K
PGL12G 30

PGL22G 48

PGL22GS 48

PGL25G 60

PGL50G/PGL50H 134

PGL100H 286

(UG020002, V1.4)
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E PANGO Chapter 1 Overview
1.3 Supported Configurations

Both DP RAM and SDP RAM support 9K and 18K modes. In DP RAM mode, DRMhas a
maximum data width of 18 bits, and both A and B ports in the DRM module can independently
perform read and write operations, each supporting an independent clock. In SDP RAM mode, the
DRM data width increases to 36 bits, with one of the A and B ports dedicated to data writing and
the other for data reading, both read and write ports also support independent clocks.

The port of GTP_DRM and GTP_FIFO supports two types of data widths: one is 2V (including
1/2/4/8/16/32bit); the other is 9 x 2V (including 9/18/36bit).

GTP_DRM's DP RAM and SDP RAM modes support mixed bit widths, meaning the two ports can
be configured with different widths. For example, an SDP RAM can be configured to 16Kx1 at the
write port and 512x32 at the read port, thereby saving the serial-to-parallel conversion logic from 1
bit to 32 bits.

GTP_DRM's SP RAM, ROM, and GTP_FIFO modes do not support mixed bit widths.

In DP RAM mode, the bit widths of the two ports can be independently configured according to
DRM resources. DP RAM configuration and SDP RAM configuration in 9K DRM mode, as well as
DP RAM configuration and SDP RAM configuration in 18K DRM mode are described in Table 3-3,
Table 4-3, Table 3-2 and Table 4-2.

In the 9K mode for both SP RAM and ROM modes, DRM contains two ports, SP RAM mode
allows independent read and write operations on these two ports, while in ROM mode the port is
read-only; when sharing two pairs of ports, DRM contains only one port, SP RAM mode allows
read and write operations on this port, while in ROM mode the port is read-only. The SP RAM and
ROM modes in 9K mode, and the SP RAM and ROM modes in 18K mode have been described in
Table 5-3, Table 6-3, Table 5-2 and Table 6-2.

In FIFO mode, one port is dedicated to data writing and the other port to data reading, read and
write ports can use different clocks.

Multiple DRMs can be combined into larger DP RAM, SDP RAM, SP RAM, ROM, or FIFO
through cascading. For this, DRM provides an additional 3-bit address extension (CS[2:0]),
commonly used for deeply-extended applications.

See appendix for details of 8.1 Address and Data Port Mapping.

(UG020002, V1.4) 11/84
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Chapter 2 DRM Primitives

As the basis for various modes, Logos family FPGAs DRM primitives have three types:
GTP_DRMO9YK, GTP_DRM18K, and GTP_FIFO18K, with their supported modes shown in the

table below:
Table 2-1 Logos Family FPGAs DRM Primitives

Primitives Supported Mode

GTP_DRM9K bit widths of x1, x2, x4, x8, x16, x32 (and x9, x18, x36)
GTP_DRM18K Bit widths of x1, x2, x4, x8, x16, x32 (and x9, x18, x36)
GTP_FIFO18K Bit widths of x1, x2, x4, x8, x16, x32 (and x9, x18, x36)

The Logos-supported GTP primitives and their ports, parameters, and other details are as specified
in the "UG020007_Logos Family Products GTP User Guide".

2.1 GTP_DRM9K

GTP_DRMOK has a 9K bits storage unit, supporting multiple working modes, including DP (True
Dual Port) RAM, SDP (Simple Dual Port) RAM, SP (Single Port) RAM or ROM mode. DRM
supports configurable data widths and supports dual-port mixed bit widths in DP RAM and SDP
RAM modes.

The DP RAM module has two independent ports, A and B, both of which can perform read and
write operations independently, allowing simultaneous read or write, or one port to read while the
other to write. Both ports support different clocks, with the bit width set independently.
Simultaneous read and write operations on the same address via both ports are not possible, as this
would cause read/write conflicts.

In SDP RAM, port A is fixed as the write port and port B as the read port; both ports support
different clocks, with the bit width set independently. Simultaneous read and write operations on the
same address via both ports are not possible, as this would cause read/write conflicts.

In SP RAM mode, the two ports of the DRM can be operated independently.

The DRM can be configured as ROM, with ROM contents initialized through the configuration
interface.

The DRM's port write operations support three modes: Normal Write mode (NW), Transparent
Write mode (TW), and Read before Write mode (RBW).

All ports are active-high by default.

(UG020002, V1.4) 12/84
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The block diagram of GTP_DRMOK structure is shown in the figure below.

— .| ADDRA[12:0]
— | ADDRA_HOLD
— | DIA[17:0]
- -|WEA

— | CLKA
—— | CEA

ORCEA DOA[17:0] |——

RSTA

ADDRB[12:0]

ADDRB_HOLD DOB[17:0]
—— | DIB[17:0]

WEB

— .| CLKB

————| CEB

——— ORCEB

—| RSTB

Figure 2-1 Block Diagram of GTP_DRMO9K Structure

The table below lists the port names and descriptions for GTP_DRMO9K.
Table 2-2 GTP_DRMOK Port List

Port Direction Function Description
ADDRA Input Port A address input bus
ADDRA_HOLD Input Port A address input hold
DIA Input Port A data input bus
WEA Input Port A write enable
CLKA Input Port A clock

CEA Input Port A clock enable
ORCEA Input Port A output register enable
RSTA Input Port A data register reset
DOA Output Port A data output bus
ADDRB Input Port B address input bus
ADDRB_HOLD Input Port B address input hold

(UG020002, V1.4)
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Port Direction Function Description

DIB Input Port B data input bus

WEB Input Port B write enable

CLKB Input Port B clock

CEB Input Port B clock enable

ORCEB Input Port B output register enable
RSTB Input Port B data register reset
DOB Output Port B data output bus

The table below lists the parameters and descriptions for GTP_DRMO9K.
Table 2-3 GTP_DRMO9K Parameter List

Parameter

Description

Setting Value

DATA_WIDTH_A

Data width of Port A

1,2,4,8,16,32,09,18, 36

DATA_WIDTH_B

Data width of Port B

1,2,4,8,16,32,09,18, 36

WRITE_MODE_A

Port A write mode

"NORMAL_WRITE"
"TRANSPARENT_WRITE"
"READ_BEFORE_WRITE"

WRITE_MODE_B

Port B write mode

"NORMAL_WRITE"
"TRANSPARENT_WRITE"
"READ_BEFORE_WRITE"

DOA_REG

Port A output register

0 = Do not enable output register
1 = Enable output register

DOB_REG

Port B output register

0 = Do not enable output register
1 = Enable output register

RST_TYPE

Reset mode selection

"SYNC": Synchronous reset

"ASYNC": Asynchronous reset
"ASYNC_SYNC_RELEASE": Asynchronous
reset with synchronous release

RAM_MODE

RAM mode selection

"TRUE_DUAL_PORT": DP RAM
"SIMPLE_DUAL_PORT": SDP RAM
"SINGLE_PORT": SP RAM

"ROM": ROM

GRS_EN

Global reset enable signal
(Internal Chip)

"FALSE": Global Reset not enabled;
"TRUE": Global Reset enabled.

DOA_REG_CLKINV

Port A output register clock
inversion

0 = Clock not inverted
1 = Clock inverted

DOB_REG_CLKINV

Port B output register clock
inversion

0 = Clock not inverted
1 = Clock inverted

:“:}8(1) RAM initialization configuration
- parameters; see Appendix e

INIT_02 Initialization Configuration 0~27288-1

INIT_1F Parameter Mapping for details
"NONE": No initialization file is specified,
and the initialization data will be the value set
by the parameter INIT_XX;

INIT_FILE Initialization file path XXX XXX represents the specific
initialization file path, which overrides the
parameter INIT_XX as the initial value for
DRM

BLOCK_X Data cascade coordinates when Depends on the cascaded DRM coordinates

(UG020002, V1.4)
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Parameter Description Setting Value

DRMOK is cascaded, used to map
the same initialization file to
different cascaded DRMs

Address cascade coordinates
when DRMOK is cascaded, used
to map the same initialization file
to different cascaded DRMs

BLOCK_Y Depends on the cascaded DRM coordinates

Maximum data width after DRM
cascading, used to map the same
initialization file to different
cascaded DRMs

RAM_DATA WIDTH Depends on the number of cascaded DRMs

Maximum address width after
DRM cascading, used to map the

RAM_ADDR_WIDTH same initialization file to different

Depends on the number of cascaded DRMs

cascaded DRMs
T, "BIN": Binary
INIT_FORMAT Initialization file format "HEX" Hexadecimal

Note: SDP mode does not support write mode settings. When configuring DRM to SDP mode using GTP, cannot manually modify
the parameter WRITE_MODE_A/B of write mode.

2.2 GTP_DRM18K

GTP_DRM18K has a 18K bits storage unit, supporting multiple working modes, including DP
(True Dual Port) RAM, SDP (Simple Dual Port) RAM, SP (Single Port) RAM or ROM mode.
DRM supports configurable data widths and supports dual-port mixed bit widths in DP RAM and
SDP RAM modes.

The DP RAM module has two independent ports, A and B, both of which can perform read and
write operations independently, allowing simultaneous read or write, or one port to read while the
other to write. Both ports support different clocks, with the bit width set independently.
Simultaneous read and write operations on the same address via both ports are not possible, as this
would cause read/write conflicts.

In SDP RAM, port A is fixed as the write port and port B as the read port; both ports support
different clocks, with the bit width set independently. Simultaneous read and write operations on the
same address via both ports are not possible, as this would cause read/write conflicts.

In SP RAM mode, the two ports of the DRM can be operated independently. Simultaneous read and
write operations on the same address via both ports are not possible, as this would cause read/write
conflicts.

The DRM can be configured as ROM, with ROM contents initialized through the configuration
interface.

The DRM's port write operations support three modes: Normal Write mode (NW), Transparent
Write mode (TW), and Read before Write mode (RBW).

(UG020002, V1.4) 15/84



4 pANGO

Chapter 2 DRM Primitives

All ports are active-high by default.
The block diagram of GTP_DRMZ18K structure is shown in the figure below.

—— ADDRA[13:0]
———— ADDRA_HOLD
— DIA[17:0]

— . WEA

— + CLKA
———| CEA

— | ORCEA
——~ RSTA DOA[17:0] -+

— CSA[2:0]

WWCONF ———

———— CSB[2:0]
— | ADDRBJ[13:0] DOB[17:0]
—~ ADDRB_HOLD
—— DIB[17:0]
——— WEB

— CLKB

—— CEB

— | ORCEB

—— RSTB

Figure 2-2 Block Diagram of GTP_DRM18K Structure

The table below lists the port names and descriptions for GTP_DRM18K.
Table 2-4 GTP_DRM18K Port List

Port Direction Function Description
ADDRA Input Port A address input bus
ADDRA_HOLD Input Port A address input hold
DIA Input Port A data input bus

CSA Input Port A address extension
WEA Input Port A write enable

CLKA Input Port A clock

CEA Input Port A clock enable
ORCEA Input Port A output register enable

(UG020002, V1.4)
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Port Direction Function Description
RSTA Input Port A data register reset
DOA Output Port A data output bus
ADDRB Input Port B address input bus
ADDRB_HOLD Input Port B address input hold
DIB Input Port B data input bus

CSB Input Port B address extension
WEB Input Port B write enable

CLKB Input Port B clock

CEB Input Port B clock enable

ORCEB Input Port B output register enable
RSTB Input Port B data register reset
DOB Output Port B data output bus
WWCONE Output Write collision (this port is invalid in the Logos Family

Products)

The table below lists the parameters and descriptions for GTP_DRM18K.
Table 2-5 GTP_DRM18K Parameter List

Parameter

Description

Setting Value

CSA_MASK[2:0]

signal

Port A address extension control

0~7

CSB_MASK[2:0]

signal

Port B address extension control

0~7

DATA_WIDTH_A

Maximum data width of Port A 1,2,4,8,16,32,9, 18, 36

DATA_WIDTH_B

Maximum data width of Port B 1,2,4,8,16,32,9, 18, 36

WRITE_MODE_A

Port A write mode

"NORMAL_WRITE"
"TRANSPARENT_WRITE"
"READ_BEFORE_WRITE"

WRITE_MODE_B

Port B write mode

"NORMAL_WRITE"
"TRANSPARENT_WRITE"
"READ_BEFORE_WRITE"

0 = Do not enable output register

DOA_REG Port A output register 1 = Enable output register
. 0 = Do not enable output register
DOB_REG Port B output register 1 = Enable output register
"SYNC": Synchronous reset
"ASYNC": Asynchronous reset
RST _TYPE Reset mode selection "ASYNC_SYNC_RELEASE":
Asynchronous reset with synchronous
release
"TRUE_DUAL_PORT": DP RAM
. "SIMPLE_DUAL_PORT": SDP RAM
RAM_MODE RAM mode selection "SINGLE_PORT": SP RAM
"ROM": ROM
WRITE_COLLISION_ARBITER | Write collision arbitration "NULL": No arbitration
Global reset enable signal "FALSE": Global Reset not enabled;

GRS_EN

(Internal Chip)

"TRUE": Global Reset enabled.

DOA_REG_CLKINV

inversion

Port A output register clock 0 = Clock not inverted

1 = Clock inverted

(UG020002, V1.4)
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Parameter

Description

Setting Value

DOB_REG_CLKINV

Port B output register clock
inversion

0 = Clock not inverted
1 = Clock inverted

:H:-Tr_gg RAM initialization configuration
- parameters; see Appendix oA9Ra.

INIT_02 Initialization Configuration 0 ~27288-1

INIT_3F Parameter Mapping for details
"NONE": No initialization file is
specified, and the initialization data will
be the value set by the parameter

T INIT_XX;

INIT_FILE Initialization file path XXX XXX represents the specific
initialization file path, which overrides
the parameter INIT_XX as the initial
value for DRM

Data cascade coordinates when
DRM18K is cascaded, used to Depends on the cascaded DRM
BLOCK_X S o .
— map the same initialization file to | coordinates
different cascaded DRMs
Address cascade coordinates
BLOCK_Y when DRM18K is cascaded, used | Depends on the cascaded DRM

to map the same initialization file
to different cascaded DRMs

coordinates

RAM_DATA_WIDTH

Maximum data width after DRM
cascading, used to map the same
initialization file to different
cascaded DRMs

Depends on the number of cascaded
DRMs

RAM_ADDR_WIDTH

Maximum address width after
DRM cascading, used to map the
same initialization file to different
cascaded DRMs

Depends on the number of cascaded
DRMs

INIT_FORMAT

Initialization file format

"BIN": Binary
"HEX": Hexadecimal

Note:

1. SDP mode does not support write mode settings. When configuring DRM to SDP mode using GTP, cannot manually modify the
write mode parameter WRITE_MODE_A/B.
2. Logos does not support write collision arbitration, the parameter WRITE_COLLISION_ARBITER can only be set to "NULL",

meaning no write collision arbitration is performed.

2.3 GTP_FIFO18K

DRM_FIFO supports 18K bits storage cells, configured in data width of 16Kx1, 8Kx2, 4Kx4,
2Kx9(8), 1Kx18(16), 512x36(32). When DRM is configured as FIFO mode, it is set to Simple Dual

Port mode, and does not support mixed bit widths or bytes enable write operations.

DRM_FIFO can configure DRM into synchronous FIFO or asynchronous FIFO modes. In DRM
SDP RAM mode, one port is dedicated to FIFO data writing and another port is dedicated to FIFO

data reading, read and write ports can use different clocks. DRM_FIFO supports an optional

Rewrite/Resend mode in both synchronous and asynchronous modes. The block diagram of
GTP_DRM18K structure is shown in the figure below.

(UG020002, V1.4)
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DRM_FIFO supports register mode, which is used in the same way as the GTP_DRM register

mode.

—— DI[35:0]

—» WERR

——» WEOP

— » RNAK

— WCLK

» WCE

—{ RCLK

——— RCE

— = RST

— ORCE

DO[35:0] ——

FULL ———

ALMOST_FULL——*

EMPTY ———

ALMOST_EMPTY —*

Figure 2-3 Block Diagram GTP_FIFO18K Structure

The table below lists the port names and descriptions for GTP_FIFO18K.
Table 2-6 GTP_FIFO18K Port List

Port Direction Function Description

DI Input Data input

WERR Input Write port error packet indicator
WEOP Input End-of-packet signal indicator
RNAK Input Read port resend indicator
WCLK Input Write clock signal

RCLK Input Read clock signal

WCE Input Write enable signal

RCE Input Read enable signal

RST Input Reset signal

ORCE Input Output register enable signal
DO Output Data output

EMPTY Output Read port empty flag

FULL Output Write port full flag
ALMOST_EMPTY Output Read port almost empty flag
ALMOST_FULL Output Write port almost full flag

(UG020002, V1.4)
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The table below lists the parameters and descriptions for GTP_FIFO18K.

Table 2-7 GTP_FIFO18K Parameter List

Parameter Function Description Setting Value
"TRUE": Global Reset
GRS_EN Global reset enable signal (Internal Chip) enabled

"FALSE": Global Reset not
enabled

ALMOST_FULL_
OFFSET

When the FIFO is almost full and the difference between the
write and read pointers is greater than or equal to
ALMOST_FULL_OFFSET, the almost_full flag is set to 1.

16382: 16K address
8190: 8K address
4094: 4K address
2046: 2K address
1022: 1K address
510: 512 address

ALMOST_EMPTY
_OFFSET

When the FIFO is almost empty and the difference between
the read and write pointers is less than or equal to
ALMOST_EMPTY_OFFSET, the almost_empty flag is set
to 1.

16382: 16K address
8190: 8K address
4094: 4K address
2046: 2K address
1022: 1K address
510: 512 address

SYNC_FIFO

Asynchronous/Synchronous FIFO Selection

"TRUE": Use synchronous
FIFO

"FALSE": Use
asynchronous FIFO

DATA_WIDTH

FIFO data width

1,2,4,8,9,16,18,32,36

REWRITE_EN

Rewrite enable

"TRUE": Rewrite enable
"FALSE": Rewrite not
enabled

RESEND_EN

Resend enable

"TRUE": Resend enable
"FALSE": Resend not
enabled

USE_EMPTY

Enable read empty flag

1: Read empty flag enabled
0: Read empty flag not
enabled

USE_FULL

Enable write full flag

1: Write full flag enabled
0: Write full flag not
enabled

DO_REG

Output register enable

1: Enabled
0: Not enabled

(UG020002, V1.4)
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Chapter 3 DP Mode

3.1 Description of Mode

The port mode of RAM is determined by the parameter RAM_MODE; when the value of
RAM_MODE is "TRUE_DUAL_PORT", RAM is configured in DP mode. This document will
detail the 18K DP RAM, which has essentially the same structure and functions as the 9K.

DP RAM supports:

> DP read operation

» DP write operation

» One port to read and the other port to write

>

Independent bit width settings for two ports

3.2 Port Descriptions

In DP RAM mode, the 18K and 9K DP RAM have two independent ports, A and B, but sharing
DRM content. Their structures are completely symmetrical. The following figure shows the
structural diagram of the 18K DP RAM.

—» ADDRA[13:.0] ADDRB[13:0] «+———
— > ADDRA_HOLD ADDRB_HOLD ~——
— > DIA[17:0] DIB[17:0] =~——
. CSA[2:0] CSB[2:0] =
—WEA TrueDualPort 00 T
——— > CLKA RAM CLKB l«—
—— CEA CEB |«—
—— ORCEA ORCEB +——
—— RSTA RSTB <~
~——— DOA[17:0] DOB[17:0] ——>

Figure 3-1 DP RAM Data Ports
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The table below lists the port names and descriptions for DP RAM.
Table 3-1 DP RAM Port Naming and Description

Port Direction Description Port Direction Description
DIA Input Port A data input bus DIB Input Port B data input bus
ADDRA Input Port A address input ADDRB Input Port B address input
ADDRA_ ADDRB_HO
HOLD Input Port A address hold LD Input Port B address hold
WEA Input Port A write enable WEB Input Port B write enable
CEA Input Port A clock enable CEB Input Port B clock enable
CLKA Input Port A clock CLKB Input Port B clock
RSTA Input Port A output register RSTB Input Port B output register
reset reset
CSA Input Port A.address CSB Input Port B.address
extension extension
Port A output register Port B output register
ORCEA Input enable ORCEB Input enable
DOA Output Port A data output bus DOB Output Port B data output bus
Note:

1. For specific data widths, see the appendix Additional Information Bit for Bytes;

2. The 9K DRM has no CSA/CSB port and does not support address extension. For DRM cascading to extend address depth, it is
recommended to use 18K DRM.

3.3 Bit Width Combinations

The port bit width of RAM is determined by the parameter DATA_ WIDTH_A/DATA WIDTH_B
in the GTP. For example, when the value of DATA_WIDTH_Ais 4, the bit width of port A is set to

4 bits. DP mode supports setting different bit widths for ports A and B.
The table below shows the allowed bit width combinations for True Dual Port RAM mode in 18K

DRM mode.
Table 3-2 Allowed Bit Width Combinations for True Dual Port RAM Mode in 18K DRM Mode

Port B
No Parity Bits With Parity Bits
16Kx1 8Kx2 | 4Kx4 2Kx8 1Kx16 2Kx9 1Kx18
16Kx1 | V V ol ol
NG 8Kx2 v V v ol ol
Parity | 4Kx4 \ \ \ \ V
porta | BItS 2Kx8 v ol v ol v
1Kx16 | V V ol ol
With 2Kx9 v v
E?trslty 1Kx18 ol v
Note: \ indicates the supported bit width combinations.
(UG020002, V1.4) 22 /84




[ panGO Chapter 3 DP Mode

The following table shows the allowed bit width combinations for the True Dual Port RAM mode in
the 9K DRM mode.
Table 3-3 Allowed Bit Width Combinations for True Dual Port RAM Mode in 9K DRM Mode

Port B
No Parity Bits With Parity Bits
8Kx1 | 4Kx2 |2Kx4 |1Kx8 |512x16 | 1Kx9 512x18

8Kx1 v V V v ol
No 4Kx2 v v v v v
Parity | 2Kx4 v \ \ \ \/
portA | B [1ka@ [ v V v v
512x16 | v v v v
With | 1Kx9 v V
E?trs'ty 512x18 v v

Note: V indicates the supported bit width combinations.

3.4 Read and Write Operations

Depending on the data output from the same port during data writing, the port write operations of
DRM support three modes: Normal Write mode (NW), Transparent Write mode (TW), and Read
before Write mode (RBW), with the default write operation mode set to NW. The write operation
mode of the RAM is determined by the parameter WRITE_MODE_A/WRITE_MODE_B in the
GTP. When the value of WRITE_MODE_A is "NORMAL_WRITE", the write operation mode for
port A of the DRM is set to NW. Under different write modes, the read timing is similar.

In DP mode, there are two relatively independent ports, and performing a read and a write operation
on the same address through both ports simultaneously will cause read/write conflicts. DRM
prohibits both ports from writing data to the same address simultaneously and from performing a
read and a write on the same address at the same time; This kind of conflict need to be avoided in

practical applications by using user logic.

3.4.1 Normal Write mode

As shown in the following Normal Write mode read-write timing diagram, when a user writes data

to a port of the DRM, the output data of that port is not updated at this time.
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CLKA ./ /N /S /S

CEA

WEA

CSA X Valid CSA X

BWEA
(ADDRA[L:0])

211

ADDRA ADDRO ADDR1 J ADDRO

DIA DO

DOA without output
reg(normal write) [ Mem(ADDR1) DO Y

ORCEA

DOA with output reg Mem(ADDR1) DO

Figure 3-2 Normal Write Mode Read-Write Timing Diagram

3.4.2 Transparent Write mode

As shown in the Transparent Write mode read-write timing diagram below, when a user writes data
to a port of the DRM, the written data is directly output to the output port at the same time as it is
written to the RAM (i.e., the next clock cycle of the write operation).

CLKA ./ /N S S

CEA

WEA

BWEA
(ADDRA[1:0])

2'bll

CSA Valid CSA \

ADDRA ADDRO ADDR1 X ADDRO

DIA DO

DOA without output
reg(transparent write) DO )__Mem(ADDRI) DO

OCEA

DOA with output reg Mem(ADDR1) DO

Figure 3-3 Transparent Write Mode Read-Write Timing Diagram
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3.4.3 Read bhefore Write mode

As shown in the Read before Write mode read-write timing diagram below, when a user writes data
to a port of the DRM, the original data at that address is first read and then output to the output port

in the next clock cycle of the write operation.

CLKA ./ /S /S /S

CEA

WEA

CSA X Valid CSA

BWEA ,
(ADDRA[L:0]) X 2bil

ADDRA X ADDRO ADDR1 X ADDRO

DIA X DO

DOA without output
reg(Read-before-Write) X Mem(ADDRO) Mem(ADDR1) DO

ORCEA

DOA with output reg X_Mem(ADDR1) | DO

Figure 3-4 Read before Write Mode Read-Write Timing Diagram

3.5 Byte Enable

DRM supports the Byte-Write mode for write operations, which writes to selected data bytes
through the BWEA/BWEB signals (active-high) while masking the writing to other bytes at the
same address index. This mode is mainly used to operate on narrower data buses when the data bus
width is limited. For example, operations can be performed only on 9-bit width of data on an 18-bit
data bus.
In DP mode, when the port width is 2V bits, byte enable for 16-bit write operations is supported,
with each byte containing 8 bits. When the port width is 9 x 2V bits, byte enable for 18-bit write
operations is supported, with each byte containing 9 bits. For instance, when the data width of port
A is 16 bits, BWEA contains two bits, with BWEA[1] controlling data[15:8] and BWEA[0]
controlling data[7:0]; and so on. When BWEA[1:0]=2'b01, only data[7:0] is written to the current
address during a valid write operation. During design, the following three aspects need to be
considered:
» Ports A and B each has independent byte enable controls

Port A: BWEA[1:0], Port B: BWEB[1:0]
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» The byte enable signal is always valid in x18 bit data width mode; when not in use, this signal

should be connected to a high level.
» The byte enable signal multiplexes with the lower address signal:

BWEA[1:0] =ADDRA[1:0]

BWEBJ[1:0] =ADDRB[1:0]
In DP mode, the byte enable write operation mode only supports the data port width for writing of
x18(16). When the data port width for writing is x9(x8), the byte enable function is prohibited, as it
duplicates the write enable function and becomes invalid.
The byte enable write operation mode can coexist with NW, TW, or RBW write operation modes.
The read/write timing diagram for the DRM in byte enable mode under TW write operation mode is

shown in the following figure:

CLKA
WEA
BWEA 00 11 01 X 10 10
(ADDRA[1:0])
ADDRA ~ ADDR0O ) ADDRI ADDR2 ADDR3
DIA X 00 1 22 X 33 44
DOA MEM(ADDRO) ) MEM(ADDRYI) ¥ 1 X 12 32 ) MEM(ADDR3)

Figure 3-5 Byte Enable Read/Write Timing Diagram (TW Mode)

3.6 Internal Registers

The DRM internal registers include Input Register (IR), Output Register (OR), and Internal Latch.

Control

Control { }

— D Q l;i —— D Q — D Q I:" >
Address/Data Output
Latch
IR Array OR
CLK (Bypassable)
Clock
CLK T CLK

Figure 3-6 Logic Diagram of DRM Register
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Port addresses, data, and some control signals can be sent to DRM via corresponding Input

Registers (IR). The synchronized write operation can be implemented by IR. The IR cannot be
bypassed or configured. An address hold selection pathway is built into the address input port, with

its logic implementation as shown in the following figure:

—— D Q » DRM input address

ADDR 0

ADDR_HOLD IR

CLK

Figure 3-7 Logic Diagram of Address IR

The address hold selection pathway is controlled by the address hold signal ADDRA_HOLD. If
ADDRA_HOLD remains at high level, the output address data from the input register remains

unchanged, with the timing diagram as shown below:

CcLk N\ /NN N
laps
ADDR ADDRO ADDR1 X ADDRO
tapss /j/%
ADDR_HOLD
lco IR
IR output ADDRO X ADDR1 X ADDR1 X

Address hold

Figure 3-8 Timing Diagram of Address IR

For data output ports, DRM provides an optional Output Register (OR) for improved timing
performance. Whether the output register is effective is determined by the GTP parameter
DOA REG/DOB_REG. For example, when DOA_REG is 1, port A output register is effective;
when DOA_REG is 0, port A output register is bypassed. During read operations, when the output
register is bypassed, DOA/DOB output is the latch output, occurring on the rising edge of the same
read clock cycle. Port B is similar.
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As shown in the following figure, when port A output register is effective, it can be controlled by an
independent clock enable signal ORCEA. When ORCEA is at high level, the output data from the

output register changes with the input on every rising edge of the clock cycle; when ORCEA is at
low level, the output data from the output register remain the previous data; when the output
register is bypassed, ORCEA is invalid. When ORCEA is a constant 1, the use of the output register
increases the delay of port A read operation from one clock cycle to two clock cycles (Case 1); in
pipeline design applications with flow control, user can also flexibly control ORCEA with logic
(Case 2).

CLKA S A N A U N2 N 2
CEA

ADDRA ADDRO ADDR1 ADDR2

DOA MEM(ADDRO) MEM(ADDR1) MEM(ADDR2)
(without output reg)

ORCEA
Case 1

DOA MEM(ADDRO) MEM(ADDR1) MEM(ADDR2)
(with output reg)

ORCEA
Case 2

DOA MEM(ADDRO) MEM(ADDR1)
(with output reg)

Figure 3-9 Read Timing with Output Register

3.7 Reset Signal
3.7.1 Synchronous and Asynchronous Reset

As shown in the following figure, DRM outputs (including Core Latch outputs and OR outputs)

support synchronous or asynchronous reset:

1. Synchronous reset: RSTA/B is synchronized with CLKA/B, and it must satisfy the setup/hold
time requirements for the clock edge;

2. Asynchronous reset: RSTA/B is independent of CLKA/B, and the output is reset at the edge of
RSTA/B.

Ports A/B share the setting for synchronous/asynchronous reset.

In asynchronous reset mode, the de-assertion of reset is synchronized with the clock, with the

RSTA/B signal functioning independently of the clock signal. When RSTA/B is active, it directly

resets the internal latch and output register. With RSTA/B inactive, the internal latch and output

register are synchronized to the clock edge to resume normal operation.
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RSTA/B ———

CLKA/B

OR disable
(SYNCRESET)

OR enable
(SYNCRESET)

OR disable
(ASYNCRESET)

OR enable
(ASYNCRESET)

OR disable
(ASYNCRESET_SYNCRELEASE)

OR enable
(ASYNCRESET_SYNCRELEASE)

3.7.2 Core Latch Reset

i

]

Figure 3-10 Output Register Reset Timing

S

As shown in the following figure, in the DRM unit of the Logos family FPGAs, both ports A and B

have output Latch registers. These Latches can be reset synchronously or asynchronously,

controlled by the global reset GRSN or the local port reset RSTA/B.

Note: GSR_N has a reset mode of asynchronous reset. GSR_N reset can be disabled through

configuring bits.

CLKA
Local RSTA

(signal synchronized after reset settings)

Latch
(A port)

CLK RST

GRS_N
SC
CLKB
Local RSTB

(signal synchronized after reset settings)

Figure 3-11 Core Reset

Latch
(B port)

CLK RST
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3.8 Global Signal Timing

As shown below, the bitstream download phase is between TO and T1, including sc_bit and ROM
initialization content. Before the moment T1, all DRM outputs are 1; after GLOGEN is released, all
DRM output states depend on configuration and input.

The release times of GRS_N, GWEN, and DONE (not available in DRM) can be individually
configured by the user through CCS, and can be set at T2, T3, or T4; after the DONE signal is set to

1, the device will enter user mode.

POR.N

GLOGEN

GRS_N

GWEN

DONE

T0 T1 T2 T3 T4

Figure 3-12 Global Signal Timing Diagram

3.9 Application Examples
3.9.1 Single DRM Configuration

This section illustrates the GTP configuration steps for a single 18K DRM. Users can also directly
generate the DRM IP using the IP Compiler tool embedded in the Pango Design Suite software, see
the "Logos Family DRM RAM/FIFO IP User Guide" attached in the IP Compiler tool.

The example is for mixed bit widths DP mode, with port A configured as 2Kx8, port B as 1Kx16 in
byte enable write mode. Two ports have different clocks, enabling output registers, in TW write
mode. The configuration steps for a 9K DRM are similar.

Configure a single 18K DRM as follows:

1. Configure the DRM parameters as described in the following table:
Table 3-4 DRM Parameter Configuration

Parameter Name Configuration Value Description

DATA_WIDTH_A 8 Configure port A to 2Kx8 mode

DATA_WIDTH_B 16 Configure port B to 1Kx16 mode

WRITE_MODE_A Configure the write mode of port Ato TW
"TRANSPARENT _WRITE" - -

WRITE_MODE B Configure the write mode of port B to TW
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Parameter Name Configuration Value Description

DOA_REG 1 Enable port A output register
DOB_REG Enable port B output register
RAM_MODE "TRUE_DUAL_PORT" Configure the DRM to DP mode

2. Connect the DRM ports as shown in the following table:
Table 3-5 DRM Port Connections

Port Interfacing Signals Description

Connect the input address signal addra[10:0] to
ADDRA[13:3], without using the byte enable
ADDRA[13:0] {addra[10:0],3'b111} function, and connect ADDRA[2:0] to high level. See
8.1 Address and Data Port Mapping for detailed
address connection instructions

Connect the input address signal addrb[9:0] to
{addrb[9:0], 2'b11, ADDRBJ13:4], using the byte enable function, with
bweb[1:01} ADDRB]J3:2] connected to high level, and
ADDRBIJ1:0] connected to the byte enable signal
ADDRA_HOLD 1'b0 Do not use port A/B address hold function, connected
ADDRB HOLD to low level

Connect the input data signal dia[7:0] to DIA[7:0],
with the unused high-bit DIA ports floating. See 8.1
Address and Data Port Mapping for detailed data port
connection instructions

Connect the input data signal dib[15:0] to the GTP
port {DIB[16:9], DIB[7:0]}, with DIB[8], DIB[17] as
additional byte information bits. Leave floating or
connect to low level when the data width is 2~N. See
8.4 Additional Information Bit for Bytes for details.
CSA[2:0] 3b0 Address extension function is not used, connected to
CSB[2:0] low level

Connect the output data signal doa[7:0] to the GTP
port DOA[7:0]

Connect the output data signal dob[15:0] to the GTP
port {DOB[16:9], DOB[7:0]}, with DOBJ8],
DOBJ[17] left floating

ADDRB[13:0]

DIA[17:0] dia[7:0]

{1'b0, dib[15:8], 1'b0,

DIB[17:0] dib[7:0]}

DOA[17:0] doa[7:0]

{1'bz, dob[15:8], 1'bz,

DOBJ[17:0] dob[7:0]}

3. Other signals for A/B ports: Connect the port A/B's clock, clock enable, write enable, output
register clock enable, and data register reset to the corresponding GTP ports;

4. Other unused parameters: Do not set the other unused parameters, use default values;

5. Other unused ports: Leave the other unused ports floating (ports that must be connected even if
not used have been described above).

The configured GTP is as follows:

GTP_DRMI18K #(

.DATA_WIDTH_A (8),

.DATA_ WIDTH_B (16),
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WRITE_MODE_A ("TRANSPARENT WRITE"),
WRITE_MODE_B ("TRANSPARENT WRITE"),

.DOA_REG (1),

.DOB_REG (1),

.RAM_MODE ("TRUE_DUAL_PORT")

) GTP_DRM18K _inst (

.DOA (doa[7:0] ), // OUTPUT[17:0]

.DOB (dob_gtp[17:0]), // OUTPUT[17:0]
ADDRA ({addra[10:0],3'b111}), // INPUT[13:0]
.ADDRB ({addrb[9:0],2'b0,bweb}), // INPUT[13:0]
.CSA (3'b0 ), Il INPUT[2:0]

.CSB (3'b0 ), I/ INPUT[2:0]

DIA (dia[7:0] ),/ INPUT[17:0]

.DIB ({1'b0,dib[15:8],1'b0,dib[7:0]}), // INPUT[17:0]
ADDRA_HOLD  (1'b0 ), /I INPUT
,ADDRB_HOLD  (1'h0 ), Il INPUT

.CEA (cea ), Il INPUT

.CEB (ceb ), Il INPUT

.CLKA (clka ), I/ INPUT

.CLKB (clkb ), Il INPUT

.ORCEA (orcea ), I/ INPUT

.ORCEB (orceb ), Il INPUT

.RSTA (rsta ), I/ INPUT

.RSTB (rstb ), Il INPUT

WEA (wea ), Il INPUT

\WEB (web ) I/ INPUT

);

assign dob[15:0] = {dob_gtp[16:9],dob_gtp[7:0]};

3.9.2 Configuration for Multiple DRMs Cascaded

The cascading mentioned in this document specifically refers to address depth cascading. For data
cascading, the configuration for individual DRM remains the same, only connecting the data ports,

which will not be separately described in this document.
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Address depths are cascaded through 18K DRMs without external logic to process the address. The
DRM address up to 3 bits can be cascaded (CSA/CSB width is 3), with a total address width of 17
bits; the maximum data width for data cascading depends on the device's DRM resources.
This section illustrates the GTP cascading configuration steps for multiple 18K DRMs. Users can
also directly generate the IP of cascaded DRM using the IP Compiler tool embedded in the Pango
Design Suite software, see the "Logos Family DRM RAM/FIFO IP User Guide™ attached in the IP
Compiler tool.
Four DP 18K DRMs are cascaded in the example, each with ports A/B configured as 16Kx1, with a
total data width of 2 bits and a total address width of 15 bits. Since the 9K DRM lacks address
expansion related signals and parameters, it is not recommended to use 9K DRM for cascading.
The four cascaded DRMs are named DRM_ 1 1, DRM_1 2, DRM_2 1, and DRM_2 2
respectively. Taking DRM_1 2 as an example, the first digit 1 represents the address cascading
coordinate, with 2 levels of address cascading, extending the address from 14 bits of a single DRM
to 15 bits; the second digit 2 represents the data cascading coordinate, with 2 levels of data
cascading, extending the data from 1 bit of a single DRM to 2 bits. When cascading multiple 18K
DRMs, configure them according to the following steps:
1. Single DRM configuration: Configure the four 18K DRMs as 16Kx1 DP 18K DRMs, following
steps similar to those in 3.9.1 Single DRM Configuration;

2. Configure the DRM address extension control parameters as described in the table below:

Table 3-6 DRM Parameter Configuration

Parameter Name DRM Name Configuration Value
DRM 11 3'h000
DRM 1 2 3'b000
CSA_MARK —
- DRM 2.1 3'h001
DRM_2 2 3'h001
DRM_1 1 3'b000
DRM_1 2 3'b000
CSB_MARK —
- DRM_2 1 3'h001
DRM_2 2 3'b001

3. Connect the cascade-related ports of the DRM as shown in the table below:
Table 3-7 DRM Port Connections

Port DRM Name Interfacing Signals
DRM_1 1

CSA — {2'b0,addra[14]}
DRM_1 2
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Port DRM Name Interfacing Signals
DRM_2 1
DRM_2 2
DRM_1 1
DRM_1 2
CSB {2'b0,addrb[14]}
DRM_2 1
DRM_2 2
DRM_1 1
ADDRA[15:0] DRM_1.2 {addra[13:0]}
: addra .
DRM_2 1
DRM_2 2
DRM_1 1
ADDRBJ[15:0] DRM_12 {addrb[13:0]}
: addr .
DRM_2 1
DRM_2 2
DRM_1 1 dia[0]
DRM_1 2 dia[1]
DIA[35:0] -
DRM_2 1 dia[0]
DRM_2 2 dia[1]
DRM_1 1 dib[0]
DRM_1 2 dib[1]
DIB[35:0] -
DRM_2 1 dib[0]
DRM_2 2 dib[1]
DRM_1 1 doa_0[0]
DRM_1 2 doa_O[1]
DOA[35:0]
DRM_2 1 doa_1[0]
DRM_2 2 doa_1[1]
DRM_1 1 dob_0[0]
DRM_1 2 dob_O[1]
DOB[35:0]
DRM_2 1 dob_1[0]
DRM_2 2 dob_1[1]

4. Output data selection: When the addra[14] address signal is input to the register and experiences

a one-beat delay, if the value of addra[14] is O, port A select doa 0[1:0] as output data; if the

value is 1, port A select doa_1[1:0] as output data. Port B functions in a similar manner.

The configured GTP is as follows:

GTP_DRMI18K #(
.CSA_MASK
.CSB_MASK

(3h000),
(3h000),
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DATA_WIDTH_A (1),
DATA_WIDTH_B (1),
RAM_MODE ("TRUE_DUAL_PORT"),

WRITE_MODE_A ("TRANSPARENT WRITE"),

WRITE_MODE_B ("TRANSPARENT WRITE")

) DRM_1_1 (

.DOA ({doa_0[0]}), // OUTPUT[17:0]
.DOB ({dob_0[0]3}), // OUTPUT[17:0]
ADDRA ({addra[13:0]}), // INPUT[13:0]
ADDRB ({addrb[13:01}), // INPUT[13:0]
.CSA ({2'b0,addra[14]}), // INPUT[2:0]
.CSB ({2'b0,addrb[14]}), // INPUT[2:0]
DIA ({dia[0]} ), // INPUT[17:0]
DIB ({dib[0]} ), // INPUT[L7:0]

.ADDRA_HOLD (addra_hold), // INPUT
,ADDRB_HOLD  (addrb_hold), // INPUT

.CEA
.CEB
.CLKA
.CLKB
.ORCEA
.ORCEB
.RSTA
.RSTB
WEA
.WEB

);

(cea ), Il INPUT
(ceb ), I/ INPUT
(clka ), I/ INPUT
(clkb ), Il INPUT
(1'b0 ), Il INPUT
(1'b0 ), Il INPUT
(rsta ), Il INPUT
(rstb ), I/ INPUT
(wea ), I/ INPUT
(web ) /I INPUT

GTP_DRM18K #(

.CSA_MASK (3'h000),

.CSB_MASK (3'h000),
DATA_WIDTH_A (1),

DATA_WIDTH_ B (1),

RAM_MODE ("TRUE_DUAL_PORT"),

WRITE_MODE_A ("TRANSPARENT WRITE"),

(UG020002, V1.4)

35/84



4 pANGO

Chapter 3 DP Mode

WRITE_MODE_B ("TRANSPARENT WRITE")
)DRM_1_2(

.DOA ({doa_O[1]}), // OUTPUT[17:0]
.DOB ({dob_O[1]}), // OUTPUT[17:0]
ADDRA ({addra[13:0]}), // INPUT[13:0]
ADDRB ({addrb[13:0]}), // INPUT[13:0]
.CSA ({2'b0,addra[14]}), // INPUT[2:0]
.CSB ({2'b0,addrb[14]}), // INPUT[2:0]
DIA {dia[1]} ), // INPUT[17:0]
DIB {dib[1]} ), // INPUT[L7:0]

.ADDRA_HOLD (addra_hold), // INPUT
,ADDRB_HOLD  (addrb_hold), // INPUT

.CEA (cea ), /[l INPUT
.CEB (ceb ), /[l INPUT
.CLKA (clka ), I/ INPUT
.CLKB (clkb ), /[l INPUT
.ORCEA (1'b0 ), /[l INPUT
.ORCEB (1'b0 ), [l INPUT
.RSTA (rsta ), I/ INPUT
.RSTB (rstb ), Il INPUT
WEA (wea ), /[l INPUT
\WEB (web ) /I INPUT
);

GTP_DRM18K #(

.CSA_MASK (3'b001),

.CSB_MASK (3'b001),

DATA_WIDTH_A (1),
DATA_WIDTH_ B (1),
.RAM_MODE ("TRUE_DUAL_PORT"),

WRITE_MODE_A ("TRANSPARENT WRITE"),

WRITE_MODE_B ("TRANSPARENT_WRITE")

)DRM_2 1 (
.DOA ({doa_1[0]}), // OUTPUTI[17:0]
.DOB ({dob_1[0]}), // OUTPUT[17:0]
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ADDRA
.ADDRB

.CSA
.CSB
.DIA
.DIB

({addra[13:0]}), // INPUT[13:0]

({addrb[13:0]}), // INPUT[13:0]
({2'b0,addra[14]}), // INPUT[2:0]
({2'b0,addrb[14]}), // INPUT[2:0]
({dia[0]} ),/ INPUT[17:0]
({dib[0]} ), // INPUT[17:0]

.ADDRA_HOLD (addra_hold), // INPUT
LADDRB_HOLD  (addrb_hold), // INPUT

.CEA (cea ), /[l INPUT
.CEB (ceb ), /[l INPUT
.CLKA (clka ), I/ INPUT
.CLKB (clkb ), Il INPUT
.ORCEA (1'b0 ), /[l INPUT
.ORCEB (1'b0 ), /[l INPUT
.RSTA (rsta ), I/ INPUT
.RSTB (rstb ), Il INPUT
WEA (wea ), /[l INPUT
\WEB (web ) /I INPUT
);

GTP_DRM18K #(

.CSA_MASK (3'b001),

.CSB_MASK (3'b001),

DATA_WIDTH_A (1),

DATA_WIDTH_ B (1),

.RAM_MODE ("TRUE_DUAL_PORT"),
WRITE_MODE_A ("TRANSPARENT WRITE"),
WRITE_MODE B ("TRANSPARENT WRITE")

)DRM_2 2 (

.DOA ({doa_1[1]}), // OUTPUTI[17:0]
.DOB ({dob_1[1]}), // OUTPUT[17:0]
ADDRA ({addra[13:0]}), // INPUT[13:0]
.ADDRB ({addrb[13:0]}), // INPUT[13:0]
.CSA ({2'b0,addra[14]}), // INPUT[2:0]
.CSB ({2'b0,addrb[14]}), // INPUT[2:0]
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DIA ({dia[1]} ),/ INPUT[17:0]
.DIB ({dib[1]} ), // INPUT[17:0]
.ADDRA_HOLD (addra_hold), // INPUT
LADDRB_HOLD  (addrb_hold), // INPUT

Chapter 3 DP Mode

.CEA (cea ), /[l INPUT
.CEB (ceb ), /[l INPUT
.CLKA (clka ), Il INPUT
.CLKB (clkb ), /[l INPUT
.ORCEA (1'b0 ), [l INPUT
.ORCEB (1'b0 ), /[l INPUT
.RSTA (rsta ), I/ INPUT
.RSTB (rstb ), Il INPUT
WEA (wea ), /[l INPUT
\WEB (web ) /I INPUT
);

/[Output data selection
always @ (posedge clka or posedge rsta)
begin
if (rsta)
sel_a<=1'b0;
else if (~addra_hold & cea)
sel_a <= addra[14];
end
always @(posedge clkb or posedge rstb)
begin
if (rstb)
sel b <=1'00;
else if (~addrb_hold & ceb)
sel_b <=addrb[14];
end
assign doa[1:0] = (sel_a)?doa_1[1:0]:doa_0[1:0];
assign dob[1:0] = (sel_b)?dob_1[1:0]:dob_0[1:0];

(UG020002, V1.4) 38/84



[ panGO Chapter 4. SDP Mode

Chapter 4 SDP Mode

4.1 Description of Mode

The port mode of the RAM is determined by the parameter RAM_MODE; when the value of

RAM_MODE is "SIMPLE_DUAL_PORT", the RAM enters SDP mode. This document will detail

the 18K SDP RAM, which has essentially the same structure and functions as the 9K.

SDP RAM mode supports:

» Dual-port read and write, with one port as the read port while the other as the write port.

> Neither port can perform read and write operations simultaneously.

> Independent bit width settings for two ports

» For x32/x36 bit width, port A is fixed as the write port (active when WEA is high), and port B
is fixed as the read port (active when WEB is low).

4.2 Port Descriptions

Each 9K and 18K DRM can also be configured as SDP (Simple Dual Port) RAM. In this mode, the
DRM port data width is increased to 36 bits. The SDP RAM mode includes two pairs of ports (each
pair has two different ports, A and B), with one of ports A and B dedicated to data writing and the
other to data reading, and both reading and writing ports support different clocks. Similar to DP
RAM, performing a read and a write operation on the same address through both ports
simultaneously will cause read/write conflicts. The diagram below shows the structure of the 18K
SDP RAM.

———— WADDR_HOLD RADDR_HOLD <——
—» DI[35:0] DO[35:0] —*™
— WR_CE RD_CE =—
— WADDR[13:0] SIMPLE Dual RADDR[13:0] +——
——— WR_CS[2:0] Port RAM RD_CS[2:0] <———
— WR_CLK RD CLK l«——
——> WR_RST RD_RST ———»
— > WE ORCE +——

Figure 4-1 SDP RAM Data Ports
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The table below lists the port names and descriptions.
Table 4-1 SDP RAM Port Names and Descriptions

Port Direction Description Port Direction Description

WADDR _ Input Write port address hold | RADDR_H Input Read port address hold

HOLD P signal OLD P signal

DI Input Write port data input DO Output Read port data output
Write port input register Read port input register

WR_CE Input clock enable RD_CE Input clock enable

WADDR | Input Write port address input | RADDR Input Read port address input

WR_CS Input Write port address RD_CS Input Read port address
extension extension

WR_CLK | Input Write port clock RD_CLK Input Read port clock

WR_RST | Input Wr!te port output RD_RSTB | Input Ree}d port output
register reset register reset

WE Input Write enable ORCE Input Output register clock

enable
Note:

1. Under SDP mode with x32/x36 bit width, DI is formed by concatenating DIA/DIB from ports A/B, and DO likewise. See 8.1
Address and Data Port Mapping for details;

2. The 9K DRM has no CSA/CSB port and does not support address extension. For DRM cascading to extend address depth, it is
recommended to use 18K DRM.

4.3 Bit Width Combinations

The port bit width of RAM is determined by the parameter DATA_ WIDTH_A/DATA WIDTH_B
in the GTP. For example, when the value of DATA_ WIDTH_Ais 4, the bit width of port A is set to
4 bits. SDP mode supports setting different bit widths for ports A and B.
The following table shows the allowed bit width combinations for the Simple Dual Port RAM mode
in the 9K DRM mode.

Table 4-2 Allowed Bit Width Combinations for Simple Dual Port RAM Mode in 9K DRM Mode

Write Port 0/1
No Parity Bits With Parity Bits
8Kx1 | 4Kx2 | 2Kx4 | 1Kx8 | 512x16 | 256x32 | 1Kx9 | 512x18 | 256x36
8Kx1 | v v v v v
4Kx2 | \ V V \ V
- :;':rity 2Kx4 | \ V V \ V
S | Bits 1Kx8 |+ \ V V \ V
g s12x16 | |V |V |V |V J
3 256x32 | NN N N N
* with | 1Kx9 \ V V
Parity | 512x18 \ \ V
Bits " >56x36 N N N
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Note: V indicates the supported bit width combinations.
The following table shows the allowed bit width combinations for the Simple Dual Port RAM mode
in the 18K DRM mode.

Table 4-3 Allowed Bit Width Combinations for Simple Dual Port RAM Mode in 18K DRM Mode

Write Port 0/1
No Parity Bits With Parity Bits
16Kx1 | 8Kx2 | 4Kx4 | 2Kx8 | 1Kx16 |512x32 |2Kx9 | 1K x18 | 512x36
8Kx1 |+ v v v v
4Kx2 |V v v v v v
< ’F\,‘;)rity 2Kx4 | A v v v v v
S |Bits | 1K@ |V v v v v v
g 512x16 | v v v v J
g 256x32 | Vo[V v Y y
“ i | 2K v N
Parity | 1Kx18 \ V V
Bits [ 512436 K v

Note: v indicates the supported bit width combinations.

4.4 Read and Write Operations

SDP mode does not support write mode settings. It is forbidden to set it to TW or RBW mode
during use, and it must be set to the default NW mode. That is, the values of
WRITE_MODE_A/WRITE_

MODE_B in GTP must be the default "NORMAL_WRITE", otherwise, the DRM will enter an
abnormal write operation state.

In SDP mode, there are two relatively independent ports, and performing a read and a write
operation on the same address through both ports simultaneously will cause read/write conflicts.
DRM prohibits both ports from writing data to the same address simultaneously and from
performing a read and a write on the same address at the same time; this must be avoided in
practical applications through user logic.

The typical timing of the SDP RAM is shown in the diagram below. In the diagram, the SDP
read/write ports are clocked simultaneously, with each signal name being the port name of SDP
mode defined in Table 4-1, with the actual connected GTP port name in parentheses.
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WRCKRDCLK /g

(CLKAICLKB)

WR_CE/RD_CE
(CEAICEB)

WE
(WEA)

BWE
(ADDRA[L:0])

X 2bll X

WADDR %
(ADDRA)

ADDRO X ADDRL X ADDRO X

DI
(DIA)

X Do X

RADDR
(ADDRB) X ADDRI1 X ADDRO X

. DO(DOB) No Change X Mem(ADDR1) X DO
(without output reg)

Figure 4-2 Typical Timing Diagram of SDP RAM

4.5 Byte Enable

The byte enable function of SDP mode is similar to that of DP mode. See 3.5 Byte Enable for

details. The main differences of byte enable between SDP mode and DP mode are as follows:

» In SDP mode, one port is fixed as a write port, and the other port is fixed as a read port;

» The byte enable signal of SDP mode also supports x32(36)-bit data width. In this mode,
read/write data is concatenated through ports A/B, BWE[3:0] = ADDRA[3:0].

The read/write timing diagram of DRM in the byte enable mode under SDP mode is shown in the

following diagram, with each signal name being the port name of SDP mode defined in Table 4-1,

with the actual connected GTP port name in parentheses.

WR_CLK
(CLKA)

WE

(WEA)

( ADSF\:VAEB_O]\ (0000 1111 0011 100 ) 1010
V1)

RADDR
(ADDRA) _ADDRO

ADDR1 X ADDR2 ADDR3

(DDllA) J_0000 1L (202 3333 2424

RD_CLK
(CLKB)

(igggi) ) ADDRO ADDRT Y ADDR2 ¥___ADDR3

DO
(DOB)

MEM(ADDRO) )} MEM(ADDR1) 1111 1122 3322 MEM(ADDR3)

Figure 4-3 Byte Enable Read/Write Timing Diagram (SDP Mode)
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4.6 Internal Registers

The internal registers of SDP mode are the same as those of DP mode. See 3.6 Internal Registers for
details.

4.7 Reset signal

The reset signals of SDP mode are the same as those of DP mode. See 3.7 Reset Signal for details.

4.8 Global Signal Timing

The global signal timing of SDP mode is the same as that of DP mode. See 3.8 Global Signal

Timing for details.

4.9 Application Examples
4.9.1 Single DRM Configuration

This section illustrates the GTP configuration steps for a single 18K DRM. Users can also directly
generate the DRM IP using the IP Compiler tool embedded in the Pango Design Suite software, see
the "Logos Family DRM RAM/FIFO IP User Guide" attached in the IP Compiler tool.

The example is for a mixed bit widths SDP mode, with read port A configured as 2Kx9 and write
port B configured as 512x36 (achieved by concatenating DOA/DOB of port A/B). Port A/B use
different clocks, enabling output registers. The configuration steps for a 9K DRM are similar.

Configure a single 18K DRM as follows:

1. Configure the DRM parameters as described in the following table:
Table 4-4 DRM Parameter Configuration

Parameter Name Configuration Value Description

DATA_WIDTH_A 9 Configure port A to 2Kx9 mode

DATA WIDTH_B 36 Configure port B to 512x36 mode
WRITE_MODE_A Configure the write mode of port Ato NW
WRITE_MODE B "NORMAL_WRITE" Configure the write mode of port B to NW
DOA _REG 1 Enable port A output register

DOB_REG Enable port B output register
RAM_MODE "SIMPLE_DUAL_PORT" Configure the DRM to SDP mode
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2. Connect the DRM ports as shown in the following table:
Table 4-5 DRM Port Connections

Port

Interfacing Signals

Description

ADDRA[13:0]

{waddr[10:0],3'b111}

Port A serves as the write port, connecting the write
address signal waddr[10:0] to ADDRA[13:3], with
ADDRA[2:0] connected to high level. See 8.1
Address and Data Port Mappingfor detailed address
connection instructions

ADDRB[13:0]

{raddr[8:0],5'b11111}

Port B serves as the read port, connecting the read
address signal raddr[8:0] to ADDRBJ[13:5], with
ADDRBJ4:0] connected to high level

ADDRA_HOLD

ADDRB_HOLD

1’00

Do not use port A/B address hold function,
connected to low level

DIA[17:0]

di[8:0]

Connect the write data signal di[8:0] to DIA[8:0],
leaving the unused high-bit DIA ports floating. See
8.1 Address and Data Port Mapping for detailed
data port connection instructions

DIB[17:0]

Floating or connecting to
low level

Port B is a read port without data concatenation for
writing, and the GTP port DIB is either floating or
connected to a low level

CSA[2:0]

CSB[2:0]

300

Address extension function is not used, connected
to low level

DOA[17:0]

do[17:0]

Ports A/B are concatenated to achieve a 36-bit data
width, with DOA outputting the lower 18 bits of
read data

DOB[17:0]

do[35:18]

Ports A/B are concatenated to achieve a 36-bit data
width, with DOB outputting the upper 18 bits of
read data

WEA

we

Connect the write enable signal we to the WEA of
write port A

WEB

1'n0

Connect the write enable WEB of read port B to a
low level

3. Other signals for read/write ports: Connect the clock, clock enable, output register clock enable,

and data register reset of the read/write ports to the corresponding GTP ports A/B respectively;

4. Other unused parameters: Do not set the other unused parameters, use default values;

5. Other unused ports: Leave the other unused ports floating (ports that must be connected even if

not used have been described above).

The configured GTP is as follows:

GTP_DRM18K #(
DATA_WIDTH_A (9),
.DATA_WIDTH_B (36),
WRITE_MODE_A ("NORMAL_WRITE"),
WRITE_MODE_B ("NORMAL_WRITE"),
.DOA_REG 1),
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.DOB_REG (D),

.RAM_MODE ("SIMPLE_DUAL_PORT")
) GTP_DRM18K _inst (

.DOA (do[17:0] ), // OUTPUT[17:0]
.DOB (do[35:18] ), // OUTPUT[17:0]
ADDRA ({waddr[10:0],3'b111}), // INPUT[13:0]
.ADDRB ({raddr[8:0],5'011111}), // INPUT[13:0]
.CSA (3'b0 ), I/ INPUT[2:0]
.CSB (3'b0 ), Il INPUT[2:0]
DIA (di[8:0] ), // INPUT[35:0]
.DIB ( ), I/ INPUT[35:0]
ADDRA_HOLD  (1'b0 ), /Il INPUT
ADDRB_HOLD (1'b0 ), Il INPUT
.CEA (wr_ce ), Il INPUT

.CEB (rd_ce ), I/ INPUT
.CLKA (wr_clk ), // INPUT
.CLKB (rd_clk ), Il INPUT
.ORCEA (orce ), Il INPUT
.ORCEB (orce ), I/ INPUT
.RSTA (wr_rst ), Il INPUT

.RSTB (rd_rst ), Il INPUT

WEA (we ), Il INPUT
WEB (1'b0 ) /I INPUT

);

4.9.2 Configuration for Multiple DRMs Cascaded

Multiple 18K DRMs in SDP mode are cascaded in the same way as DP mode. See details in 3.9.2
Configuration for Multiple DRMs Cascaded .
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Chapter 5 SP Mode

5.1 Description of Mode

The port mode of the RAM is determined by the parameter RAM_MODE; when the value of
RAM_MODE is "SINGLE_PORT", the RAM enters SP mode. This document will detail the 18K
SP RAM, which has essentially the same structure and functions as the 9K.

SP RAM mode supports:

» Single port read operation

» Single port write operation

» For x32/x36 bit width, port A is fixed as the write control port (active when WEA is high), and

port B is fixed as the read control port (active when WEB is low).

5.2 Port Descriptions

Each 9K and 18K DRM can also be configured as SP (Single Port) RAM. In this mode, the data
width of the DRM port is increased to 36 bits. In SP RAM mode, when two ports are shared, the
DRM includes only one port, and SP RAM mode allows read and write operations on this port. The
diagram below shows the structure of the 18K SP RAM.

\

ADDR_HOLD DO[35:0] ———>
. ADDRJ[13:0] ORCE «——

. CE RST ~——

SIGLE Port RAM

— = DI[35:0] WE o——

—> CS[2:0] CLK o+—

Figure 5-1 SP RAM Data Ports

The table below lists the port names and descriptions for SP RAM mode.
Table 5-1 SP RAM Port Names and Descriptions

Port Direction Description Port Direction Description

ADDR_HOLD | Input Address hold signal | DO Output Read data output

ADDR Input Address input ORCE Input Output register clock
enable

CE Input Input register clock RST Input Output register reset
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Port Direction Description Port Direction Description
enable

D] Input Write data input WE Input Write enable

CS Input Address extension CLK Input Port clock

Note:

1. Under SP mode with x32/x36 bit width, DI is formed by concatenating DIA/DIB from ports A/B, and DO likewise. See 8.1

Address and Data Port Mapping for details;
2. The 9K DRM has no CSA/CSB port and does not support address extension. For DRM cascading to extend address depth, it is
recommended to use 18K DRM.

5.3 Bit Width Combinations

The port bit width of RAM is determined by the parameter DATA_WIDTH_A / DATA WIDTH_B
in the GTP. For example, when the value of DATA_WIDTH_Ais 4, the bit width of port A is set to
4 bits. Ports A and B in SP mode must be set to the same data width.
The table below shows the allowed bit width for Single Port RAM mode in 18K DRM mode.

Table 5-2 List of Single Port RAM Modes for 18K DRM Mode

Mode 16Kx1 8Kx2 4Kx4 2Kx8 1KXx16 512x32 2Kx9 1Kx18 512x36

SPRAM | v v v v v v v v

Note:

1. v indicates supported data width combinations;

2. In the Single Port RAM mode of 18K DRM mode, direct setting of TW, RBW write modes is prohibited for 512x32, 512x36
modes, additional configuration is required. See details in 5.4 Read and Write Operations.

The table below shows the allowed bit width for Simple Port RAM mode in 9Kb DRM mode.
Table 5-3 List of Single Port RAM Modes for 9K DRM Mode

Mode 8Kx1 4Kx2 2Kx4 1Kx8 512x16 | 256x32 1KXx9 512x18 | 256x36

SPRAM |+ v v v v v v v v

Note:
1. v indicates supported data width combinations;
2. In the Single Port RAM mode of 9K DRM mode, direct setting of TW, RBW write modes is prohibited for 256x32, 256x36 modes,

additional configuration is required. See details in 5.4 Read and Write Operations.

5.4 Read and Write Operations

The read and write operations of each write mode in SP mode are similar to the single port in DP
mode. See 3.4 Read and Write Operations for details.

In SP mode, DRM supports setting the write mode to NW (Normal Write) for all bit widths. For the
data port widths of 18 bit and below in SP mode, the write mode can also be directly set to TW
(Transparent Write) or RBW (Read before Write). However, for the data port widths of 32 bit and
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36 bit in SP mode, it is prohibited to set the write mode directly to TW and RBW. It must be set to

the default NW mode, with details as shown in the following table:
Table 5-4 Availability for write mode Settings in SP Mode

Data Port Width Supported or Not Implementation of write modes
1 (18K/9K) Supported
2 (18K/9K) Supported
4 (18K/9K) Supported

In GTP, the mode parameter can be directly set to SP mode, and

8 (18K/9K) Supported for 18K and 9K with the widths of 18 bit and below, the write

modes can be directly set to NW, TW, and RBW

9 (18K/9K) Supported

16 (18K/9K) Supported

18 (18K/9K) Supported

32 (18K/9K) Not supported In GTP, write modes cannot be set directly for 32/36 bit widths
in SP mode, and the default NW must be used; TW, RBW

36(18K/9K) Not supported implementations require additional configurations, see the

following section for details

TW and RBW modes cannot be implemented through direct configuration in DRM for 32/36 bits in

SP mode; additional configurations are required, with the specific implementation as follows:

1. Configure both Port A and Port B to 16/18 bits in DP mode (for 32/36 bits SP respectively);

2. Set Port A and Port B to the same write mode; other configuration bits should also be the same;

3.The CE, CS, WE, ORCE, RST, CLK, and other control signals of Port A and Port B are
connected to the same signals;

4. Splicing DIA and DIB as data inputs; splicing DOA and DOB as data outputs;

5. Both Port A and Port B address input ports should be connected to the address inputs; ADDRA[4]
and ADDRB[4] should be connected to O or 1 respectively (ADDRAJ4] is opposite to
ADDRBJ4]), as shown in the following diagram:
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ADDR][7:0] . P ADDRA[12:5] PortA
“0” P> ADDRA[4]
P ADDRB[12:5] PortB
“1” P> ADDRB(4]
9K mode
PortA
ADDR[8:0] . P ADDRA[13:5]
“0” P> ADDRA[4]
PortB
L p»|ADDRB[13:5]
“1” P> ADDR[4]
18K mode

Figure 5-2 Address Line Configuration for TW and RBW Modes in 32/36 bits SP Mode

6. For the connection of BWEA and BWEB signals, refer to the connections in the 16/18 bits DP

mode of two ports respectively.

5.5 Byte Enable

The byte enable function of SP mode is similar to that of SDP mode. See 3.5 Byte Enable.

5.6 Internal Registers

The internal registers of SP mode are the same as those of DP mode. See 3.6 Internal Registers.

5.7 Reset Signal

The reset signals of SP mode are the same as those of DP mode. See 3.7 Reset Signal.

5.8 Global Signal Timing

The global signal timing of SP mode is the same as of DP mode. See 3.8 Global Signal Timing.
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5.9 Application Examples

5.9.1 Single DRM Configuration

This section illustrates the GTP configuration steps for a single 18K DRM. Users can also directly

generate the DRM IP using the IP Compiler tool embedded in the Pango Design Suite software, see
the "Logos Family DRM RAM/FIFO IP User Guide" attached in the IP Compiler tool.
The example is for SP mode, with read/write ports configured as 512x32, output register enabled, in

NW write mode. The configuration steps for a 9K DRM are similar.

Configure a single 18K DRM as follows:

1. Configure the DRM parameters as described in the following table:

Table 5-5 DRM Parameter Configuration

Parameter Name

Configuration Value

Description

DATA_WIDTH_A

DATA_WIDTH_B

32

Configure port A to 512x32 mode

Configure port B to 512x32 mode

WRITE_MODE_A

WRITE_MODE_B

"NORMAL_WRITE"

Configure the write mode of port A to NW

Configure the write mode of port B to NW

DOA_REG 1 Enable port A output register
DOB_REG Enable port B output register
RAM_MODE "SINGLE_PORT" Configure DRM to SP mode

2. Connect the DRM ports as shown in the following table:
Table 5-6 DRM Port Connections

Port

Interfacing Signals

Description

ADDRA[13:0]

ADDRB[13:0]

{addr[8:0],5'%11111}

Port A/B address connects to the same address signal,
connecting the input address signal addr[8:0] to
ADDRA[13:5], ADDRA[4:0] to high level. The same
with ADDRB. See detailed address connection
instructions in 8.1 Address and Data Port Mapping

ADDRA_HOLD

ADDRB_HOLD

1'b0

Do not use the A/B port address hold function,
connecting to a low level. If the address hold function
is used, the ports A/B must be connected to the same
signal.

DIA[35:0]

{1'00, di[15:8], 1'b0, di[7:0]}

The ports A/B are concatenated to implement a 32-bit
write data port, with DIA inputting the lower 16-bit
write data di[15:0]. For detailed data port connection
instructions, see 8.1 Address and Data Port Mapping.

DIB[35:0]

{1'00, di[31:24], 1'b0,
di[23:16]}

The ports A/B are concatenated to implement a 32-bit
write data port, with DIB inputting the upper 16-bit
write data di[31:16]. DIB[8] and DIB[17] serve as
byte additional information bits. For more details, see
8.4 Additional Information Bit for Bytes.

CSA[2:0]

CSB[2:0]

3'b0

Do not use the address extension function, connecting
to a low level. If the address extension function is
used, the ports A/B must be connected to the same
signal.
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Port Interfacing Signals Description
The ports A/B are concatenated to implement a 32-bit
DOA[35:0] {1'bz, do[15:8], 1'bz, read data port, with DOA outputting the lower 16-bit
' do[7:0]} read data do[15:0]. DOA[8] and DOA[17] should be
left floating.
The ports A/B are concatenated to implement a 32-bit
DOB[35:0] {1'bz, do[31:24], 1'bz, read data port, with DOB outputting the upper 16-bit
) do[23:16]} read data do[31:15]. DOBJ[8] and DOBJ[17] should be
left floating.

3. Other signals for read/write ports: Connect the clock, clock enable, output register clock enable,

data register reset and write enable of the read/write ports to the corresponding GTP ports A/B

respectively; the ports A/B must be connected to the same signal.

4. Other unused parameters: Do not set the other unused parameters, use default values;

5. Other unused ports: Leave the other unused ports floating (ports that must be connected even if

not used have been described above).
The configured GTP is as follows:
GTP_DRMI18K #(
.DATA_ WIDTH_A (32),
.DATA_WIDTH_B (32),
WRITE_MODE_A ("NORMAL_WRITE"),
WRITE_MODE_B ("NORMAL_WRITE"),

DOA_REG 1),

.DOB_REG (1),

RAM_MODE ("SINGLE_PORT")

) GTP_DRM18K_inst (

.DOA (doa[17:0] ), // OUTPUT[17:0]

.DOB (dob[17:0] ), // OUTPUTI[17:0]

ADDRA ({addr[8:0],5'011111}), // INPUT[13:0]
.ADDRB ({addr[8:0],5'011111}), // INPUT[13:0]
.CSA (3'b0 ), I INPUT[2:0]

.CSB (30 ), /1 INPUT[2:0]

DIA ({1'b0,di[15:8],1'b0,di[7:0]}), // INPUT[17:0]
DIB ({1'00,di[31:24],1'00,di[23:16]}), // INPUT[17:0]
ADDRA_HOLD  (1'b0 ), /I INPUT
AADDRB_HOLD  (1'h0 ), Il INPUT

.CEA (ce ), Il INPUT

.CEB (ce ), Il INPUT
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.CLKA
.CLKB
.ORCEA
.ORCEB
.RSTA
.RSTB
WEA
.WEB

);

assign do[31:0] = {dob[16:9],dob[7:0],doa[16:9],doa[7:0]};

5.9.2 Configuration for Multiple DRMs Cascaded

(clk
(clk
(orce
(orce
(rst
(rst
(we

(we

), I/ INPUT
), Il INPUT
), Il INPUT
), Il INPUT
), Il INPUT
), Il INPUT
), Il INPUT
) /I INPUT

Multiple 18K DRMs in SP mode are cascaded in the same way as DP mode. See details in 3.9.2

Configuration for Multiple DRMs Cascaded .
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Chapter 6 ROM Mode

6.1 Description of Mode

The port mode of the RAM is determined by the parameter RAM_MODE. When the value of
RAM_MODE is "ROM", the RAM enters ROM mode. This document will detail the 18K ROM,
which has essentially the same structure and functions as the 9K.

ROM mode only supports data read and does not support data write.

6.2 Port Descriptions

The DRM can be configured as ROM, with ROM contents initialized through the configuration
interface. In ROM mode, the ports for both 9K and 18K modes are read-only. The following

diagram illustrates the structure of ROM mode.

—— ADDR_HOLD DO[35:0] ——
—  , ADDR[13:0] ORCE ~——
ROM RST e

— CE

—> Cs[2.0] CLK o——

Figure 6-1 ROM Mode Data Ports

The table below lists the port names and descriptions for ROM mode.
Table 6-1 ROM Port Names and Descriptions

Port Direction Description Port Direction Description
ADDR_HOLD | Input Address hold signal | DO Output Read data output
ADDR Input Address input ORCE Input Snl:&lét register  clock
CE Input Input register - clock RST Input Output register reset

enable
CS Input Address extension CLK Input Port clock
Note:

1. Under ROM mode with x32/x36 bit width, DI is formed by concatenating DIA/DIB from ports A/B, and DO likewise. For more
details, see Address and Data Port Mapping.

2. The 9K DRM has no CSA/CSB port and does not support address extension. For DRM cascading to extend address depth, it is
recommended to use 18K DRM.
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6.3 Bit Width Combinations

The port bit width of RAM is determined by the parameter DATA_WIDTH_A / DATA_ WIDTH_B
in the GTP. For example, when the value of DATA_WIDTH_Ais 4, the bit width of port A is set to
4 bits. Ports A and B in ROM mode must be set to the same data width.
The table below shows the allowed bit widths for ROM mode in 18K DRM mode.

Table 6-2 List of ROM Modes for 18K DRM Mode

Mode 16Kx1 8Kx2 4Kx4 2Kx8 1Kx16 512x32 2Kx9 1Kx18 512x36

ROM v v v v v v v v v

Note: V indicates the supported bit width combinations;

The table below shows the allowed bit widths for ROM mode in 9K DRM mode.
Table 6-3 List of ROM Modes for 9K DRM Mode

Mode 8Kx1 4Kx2 2Kx4 1KXx8 512x16 | 256x32 1KXx9 512x18 | 256x36

ROM v v v v v v v v v

Note: V indicates the supported bit width combinations;

6.4 Read and Write Operations

In ROM mode, DRM does not support write operations; the timing of read operations is the same as

in DP mode. For details, see 3.4 Read and Write Operations.

6.5 Internal Registers

The internal registers in ROM mode are the same as in DP mode. For details, see 3.6 Internal

Registers.

6.6 Reset signal

The reset signals in ROM mode are the same as in DP mode. For details, see 3.7 Reset Signal.

6.7 Global Signal Timing

The global signal timing in ROM mode is the same as in DP mode. For details, see 3.8 Global

Signal Timing.
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6.8 Application Examples
6.8.1 Single DRM Configuration

This section illustrates the GTP configuration steps for a single 18K DRM. Users can also directly
generate the DRM IP using the IP Compiler tool embedded in the Pango Design Suite software, see
the "Logos Family DRM RAM/FIFO IP User Guide" attached in the IP Compiler tool.

The example is for ROM mode, with the read/write port configured as 1Kx18, and output register
enabled. The configuration steps for a 9K DRM are similar.

Configure a single 18K DRM as follows:

1. Configure the DRM parameters as described in the following table:
Table 6-4 DRM Parameter Configuration

Parameter Name Configuration Value Description

DATA_WIDTH_A 18 Configure port A to 1Kx18 mode

DATA_WIDTH_B Configure port B to 1Kx18 mode

DOA_REG 1 Enable port A output register

DOB_REG Enable port B output register

RAM_MODE "ROM" Configure DRM to ROM mode
{1810000f, s Set the initial value parameters of the ROM to the

INIT_00 18100003, 18100002, | corresponding address values, that is, the 1-18 bits
18'h00001, 18'h00000} of INIT_00 corresponding to address O are set to 0;

............ the 19-36 bits corresponding to address 1 are set to
{18h003ff, .. 1, and so on. See the specific initialization parameter

INIT 3F 18'h003f3, 18'h003f2, | mapping rules in 8.2 Initialization Configuration
18'h003f1, 18'h003f0} Parameter Mapping;

2. Connect the DRM ports as shown in the following table:
Table 6-5 DRM Port Connections

Port Interfacing Signals Description
ADDRA[13:0] Port A/B address connects to the same address
signal, connecting the input address signal addr[9:0]
{addr[9:0],4'b1111} to ADDRAJ13:4], ADDRA[3:0] to high level. The
ADDRBJ[13:0] same with ADDRB. See detailed address connection
instructions in 8.1 Address and Data Port Mapping
ADDRA HOLD Do not use the A/B port address hold function,
= 1'00 connecting to a low level. If the address hold
ADDRB HOLD function is used, the ports A/B must be connected to
B the same signal.
DIA[17:0] Float ROM does not support write operations, with ports
DIB[17:0] oa DIA/DIB floating
CSA[2:0] Do not use the address extension function,
310 connecting to a low level. If the address control
CSB[2:0] function is used, the ports A/B must be connected to

the same signal.
Connect the output data signal do[17:0] to
DOA[17:0]

DOA[17:0] do[17:0]
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Port Interfacing Signals Description

DOB[17:0] Float No data concatenation performed, with DOB
' floating

WEA 1'h0 ROM does not support write operations, connecting

WEB WEA/WERB to low level

3. Other signals for read/write ports: Connect the clock, clock enable, output register clock enable,
and data register reset of the read/write ports to the corresponding GTP ports A/B respectively;
the ports A/B must be connected to the same signal.

4. Other unused parameters: Do not set the other unused parameters, use default values;

5. Other unused ports: Leave the other unused ports floating (ports that must be connected even if
not used have been described above).

The configured GTP is as follows:

GTP_DRM18K #(

.DATA WIDTH_A (18),

.DATA_ WIDTH_B (18),

DOA_REG ),

.DOB_REG (1),

‘RAM_MODE ("ROM"),

INIT_00 ({18'h0000f, 18'h0000e, 18'h0000d, 18'h0000c, 18'h0000b, 18'h0000a, 18'h00009,

18'h00008, 18'h00007, 18'h00006, 18'h00005, 1800004, 18'h00003, 18h00002, 18'h00001,
18'h00000}),

ANIT_3F ({18'h003ff, 18'h003fe, 18'h003fd, 18'h003fc, 18'h003fh, 18'h003fa, 18'h003f9,

18'h003f8, 18'h003f7, 18'h003f6, 18'h003f5, 18'h003f4, 18'h003f3, 18'h003f2, 18'h003fL,
18'h003f0})

) GTP_DRM18K_inst (

.DOA (do[17:0] ), // OUTPUTI[17:0]
.DOB ( ), // OUTPUT[17:0]
ADDRA ({addr[9:0],4'b1111}), // INPUT[13:0]
.ADDRB ({addr[9:0],4'01111}), // INPUT[13:0]
.CSA (30 ), I INPUT[2:0]

.CSB (3'b0 ), I INPUT[2:0]

DIA ( ), I INPUT[35:0]

DIB ( ), I INPUTI[35:0]

(UG020002, V1.4) 56 / 84



4 pANGO

Chapter 6 ROM Mode

ADDRA_HOLD
.ADDRB_HOLD

.CEA
.CEB
.CLKA
.CLKB
.ORCEA
.ORCEB
.RSTA
.RSTB
WEA
.WEB

);

6.8.2 Configuration for Multiple DRMs Cascaded

(1'b0
(1'b0

(ce
(ce
(clk
(clk
(orce
(orce
(rst
(rst
(1'b0
(1'b0

), Il INPUT
), Il INPUT
), Il INPUT
), Il INPUT
), I INPUT
), I INPUT
), Il INPUT
), Il INPUT
), Il INPUT
), Il INPUT
), Il INPUT
) /I INPUT

Multiple 18K DRMs in ROM mode are cascaded in the same way as DP mode. See details in 3.9.2

Configuration for Multiple DRMs Cascaded .
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Chapter 7 FIFO Mode

7.1 Description of Mode

DRM_FIFO consists of DRM and DRM_FIFO_CTRL modules, and the DTM_FIFO_CTRL
module includes: read/write pointer generation and status flag generation logic. The top-level

structural block diagram of FIFO is as follows:

Write Read
i Pointer
Pointer | DRM
CORE
DI[] Do[]
WCE RCE
WCLK Full Empty Flag RCLK
WCE > Flag Logic Logic RCE
ALMOST_FULL  FULL EMPTY ALMOST_ EMPTY

Figure 7-1 Top-Level Structural Block Diagram of FIFO

Users can instantiate GTP_DRM to configure it to SDP mode and then implement the
DRM_FIFO_CTRL module through user logic, or directly instantiate GTP_FIFO18K to implement
DRM_FIFO.

GTP_FIFO is divided into synchronous and asynchronous FIFO, determined by the parameter
SYNC_FIFO. When the value of SYNC_FIFO is "TRUE", it enters synchronous FIFO mode; when
the value of SYNC_FIFO is "FALSE", it enters asynchronous FIFO mode. In this mode, the read
and write clock domains of the asynchronous FIFO are independent of each other. Write operations
are synchronized to the write clock and read operations are synchronized to the read clock.

In asynchronous FIFO mode, when write enable is active and FIFO is not full, data is written to
FIFO on the rising edge of the write clock; when read enable is active and FIFO is not empty, data
is read from FIFO on the rising edge of the read clock. When the FIFO is full, a full signal is
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generated and synchronized to the write clock domain. When the FIFO is empty, an empty signal is

generated and synchronized to the read clock domain.

In synchronous FIFO mode, the read and write share the same clock. When write enable is active

and FIFO is not full, data is written to FIFO on the rising edge of the clock; when read enable is

active and FIFO is not empty, data is read from FIFO on the rising edge of the clock. A full signal is

generated when the FIFO is written full, and an empty signal is generated when the FIFO is read
empty. See appendix for details of 8.5 DRM_FIFO Bit Width Mode.

7.2 Port Descriptions

7.2.1 Asynchronous FIFO (Without Rewrite/Resend Function)

The data flow in this mode is shown in the figure below:

ASYNC FIFO

e—y D

—> RD _EN
—> RCLK
—> WR_EN
—> WCLK
—> RST

—> DO_REG_EN

DO cﬁ

FULL——m
EMPTY —
ALMOSTFULL ——8 >

ALMOSTEMPTY —m——8 >

Figure 7-2 Asynchronous FIFO Mode (Without Rewrite/Resend Function)

Table 7-1 Port Description of Asynchronous FIFO Mode (Without Rewrite/Resend Function)

Port Name Direction Description

DI Input Data input

RD_EN Input Read enable signal, active-high

RCLK Input Read clock signals

WR_EN Input Write enable signal, active-high
WCLK Input Write clock signal

RST Input Reset signal, active-high

DO _REG_EN Input Read register enable signal, active-high
DO Output Data output

FULL Output Full flag
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Port Name Direction Description
EMPTY Output Empty flag
ALMOSTFULL Output Almost full flag
ALMOSTEMPTY Output Almost empty flag

7.2.2 Asynchronous FIFO (with Rewrite Function)

Rewrite function: When a wr_err packet error signal is detected at the asynchronous FIFO write

port, the write address of the write port reverts back to the write address where the packet header is

located. The rewrite function can be enabled separately, and the "wr_eop" requires occupying one

bit of the DI input data port.

The data flow in this mode is shown in the figure below:

ASYNC FIFO

—— DT

—> RD_EN
—> RCLK
———> WR_EN
—> WCLK
—> RST

— > DO _REG _EN
—> WR_ERR
—> WR_EOP

DO s—

FULL——m
EMPTY ———
ALMOSTFULL ———

ALMOSTEMPTY —mm ™ —

Figure 7-3 Asynchronous FIFO Mode (with Rewrite Function)

Table 7-2 Port Description of Asynchronous FIFO Mode (with Rewrite Function)

Port Name Direction Description

DI Input Data input

RD_EN Input Read enable signal, active-high
RCLK Input Read clock signals

WR_EN Input Write enable signal, active-high
WCLK Input Write clock signal

RST Input Reset signal, active-high
DO_REG_EN Input Read register enable signal, active-high
WR_ERR Input Write port error packet indicator
WR_EOP Input End-of-packet signal indicator
DOI[N:0] Output Data output
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Port Name Direction Description
FULL Output Full flag

EMPTY Output Empty flag
ALMOSTFULL Output Almost full flag
ALMOSTEMPTY Output Almost empty flag

7.2.3 Asynchronous FIFO (with Rewrite/Resend Function)

Rewrite function: When a wr_err packet error signal is detected at the asynchronous FIFO write

port, the write address of the write port reverts back to the write address where the packet header is

located.

Resend function: When the asynchronous FIFO read clock detects an rd_nak signal, the read

address reverts back to the address where the packet header is located.

Both the rewrite and resend functions need to be enabled simultaneously. The "wr_eop" requires

occupying one bit of the DI input data port.

The data flow in this mode is shown in the figure below:

ASYNC FIFO

—

———> RD EN
RCLK
———> WR EN
WCLK
———> RST

——> DO_REG _EN
——> WR_ERR
—> WR_EOP
—— RD NAK

DO se—

FULL

Vv

EMPTY —
ALMOSTFULL —— —

ALMOSTEMPTY —m8 ™

Figure 7-4 Asynchronous FIFO Mode (with Rewrite/Resend Function)

Table 7-3 Port Description of Asynchronous FIFO Mode (with Rewrite/Resend Function)

Port Name Direction Description

DI Input Data input

RD_EN Input Read enable signal, active-high
RCLK Input Read clock signals

WR_EN Input Write enable signal, active-high
WCLK Input Write clock signal

RST Input Reset signal, active-high
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Port Name Direction Description

DO_REG_EN Input Read register enable signal, active-high
WR_ERR Input Write port error packet indicator
WR_EOP Input End-of-packet signal indicator
RD_NAK Input Read port resend indicator

DO Output Data output

FULL Output Full flag

EMPTY Output Empty flag

ALMOSTFULL Output Almost full flag

ALMOSTEMPTY Output Almost empty flag

7.2.4 Synchronous FIFO (Without Rewrite/Resend Function)

In synchronous FIFO mode, the read and write share the same clock.

When write enable is active and FIFO is not full, data is written to FIFO on the rising edge of the

clock.

When read enable is active and the FIFO is not empty, data is read from FIFO on the rising edge of

the clock.

A full signal is generated when the FIFO is written full, and an empty signal is generated when the

FIFO is read empty.

The data flow in this mode is shown in the figure below:

SYNC FIFO
ey D] DO se—
———> RD EN
——> RCLK
— 5 WR EN
—— WCLK FULL———>
— 1 K EMPTY —

ALMOSTFULL >
——> DO REG EN
ALMOSTEMPTY ——

Figure 7-5 Synchronous FIFO Mode (Without Rewrite/Resend Function)
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Table 7-4 Port Description of Synchronous FIFO Mode (Without Rewrite/Resend Function)

Port Name Direction Description

D] Input Data input

RD_EN Input Read enable signal, active-high
RCLK Input Read clock signals

WR_EN Input Write enable signal, active-high
WCLK Input Write clock signal

RST Input Reset signal, active-high
DO_REG_EN Input Read register enable signal, active-high
DO Output Data output

FULL Output Full flag

EMPTY Output Empty flag

ALMOSTFULL Output Almost full flag
ALMOSTEMPTY Output Almost empty flag

7.2.5 Synchronous FIFO (with Rewrite Function)

Rewrite function: When a wr_err packet error signal is detected at the synchronous FIFO write port,

the write address of the write port reverts back to the write address where the packet header is

located. The rewrite function can be enabled separately, and the "wr_eop" requires occupying one
bit of the DI input data port.

The data flow in this mode is shown in the figure below:

SYNC FIFO
—y D T DO s
——> RD_EN
——> RCLK
———— WR_EN
——> WCLK FULL ———>

—> RST

——> DO REG EN
WR_ERR
———> WR _EOP

EMPTY —
ALMOSTFULL ———>

ALMOSTEMPTY m—mm8 ™ ——

Figure 7-6 Synchronous FIFO Mode (with Rewrite Function)
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Table 7-5 Port Description of Synchronous FIFO Mode (with Rewrite Function)

Port Name Direction Description

D] Input Data input

RD_EN Input Read enable signal, active-high
RCLK Input Read clock signals

WR_EN Input Write enable signal, active-high
WCLK Input Write clock signal

RST Input Reset signal, active-high
DO_REG_EN Input Read register enable signal, active-high
WR_ERR Input Write port error packet indicator
WR_EOP Input End-of-packet signal indicator
DO Output Data output

FULL Output Full flag

EMPTY Output Empty flag

ALMOSTFULL Output Almost full flag
ALMOSTEMPTY Output Almost empty flag

7.2.6 Synchronous FIFO (with Rewrite/Resend Function)

Rewrite function: When a wr_err packet error signal is detected at the FIFO write port, the write

address of the write port reverts back to the write address where the packet header is located.

Resend function: When the synchronous FIFO read clock detects an rd_nak signal, the read address

reverts back to the address where the packet header is located.

Both the rewrite and resend functions need to be enabled simultaneously. The "wr_eop" requires

occupying one bit of the DI input data port.

The data flow in this mode is shown in the figure below:
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SYNC FIFO
— 5 RD EN
— 3 RCIK
— 3 WR EN

WCLK FULL >

| RST EMPTY ————

| DO_REG_EN ALMOSTFULL —
——> WR ERR

— 3 WR EOP ALMOSTEMPTY ——
—— RD NAK

Figure 7-7 Synchronous FIFO (with Rewrite/Resend Function)

Table 7-6 Port Description of Synchronous FIFO (with Rewrite/Resend Function)

Port Name Direction Description

DI Input Data input

RD_EN Input Read enable signal, active-high
RCLK Input Read clock signals

WR_EN Input Write enable signal, active-high
WCLK Input Write clock signal

RST Input Reset signal, active-high
DO_REG_EN Input Read register enable signal, active-high
WR_ERR Input Write port error packet indicator
WR_EOP Input End-of-packet signal indicator
RD_NAK Input Read port resend indicator
DOI[N:0] Output Data output

FULL Output Full flag

EMPTY Output Empty flag

ALMOSTFULL Output Almost full flag
ALMOSTEMPTY Output Almost empty flag

7.3 Bit Width Combinations

The port width of FIFO is determined by the parameter DATA_WIDTH in the GTP; for example,
when the value of DATA_WIDTH is 4, the port data width is set to 4 bits. GTP_FIFO does not
support mixed bit widths.

The table below shows the allowed bit widths for 18K GTP_FIFO mode.
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Table 7-7 Allowed Bit Widths for 18K GTP_FIFO Mode

Mode 16Kx1 8Kx2 4Kx4 2Kx8 1Kx16 512x32 2Kx9 1Kx18 512x36

FIFO |3 L v K v

Note: v indicates the supported bit width combinations.

7.4 Read and Write Operations
7.4.1 Write Timing to Empty FIFO

The EMPTY signal indicates the FIFO is empty. When WR_EN is active and data is successfully
written, in synchronous FIFO, the EMPTY signal is set to 0 after one RCLK clock cycle; in
asynchronous FIFO, the EMPTY signal is set to 0 after two RCLK clock cycles. When WR_EN
remains active, the ALMOST_EMPTY signal is set to 0 with a delay based on the configuration of
ALMOST_EMPTY_OFFSET.

Write timing to empty asynchronous FIFO is shown below:

WCLK _/ \ \

WR_EN

DI X 00 X 01 X 02 X 03 X 0 X 05 X

RCLK \ / \
RD_EN

EMPTY

ALMOST_EMPTY

DO 00

Figure 7-8 Write Timing to Empty Asynchronous FIFO

7.4.2 Write Timing to Almost Full Asynchronous FIFO

When the FIFO is almost full, ALMOST_FULL is set to 1 in advance, according to the
configuration of ALMOST_FULL_OFFSET. When the FIFO is full, the write pointer will no longer
be incremented.

Write timing to almost full asynchronous FIFO is shown below:
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WCLK
WR_EN

DI X 00 X 07 X 0 X 03 X 04 05 ¥

RCLK /

RD_EN

FULL
ALMOST_FULL

WADDR addr1 X addr? addr3 addr4 addrs

Figure 7-9 Write Timing to Almost Full Asynchronous FIFO

7.4.3 Read Timing from Full Asynchronous FIFO

The FULL signal indicates the FIFO is full. After data is read out when RD_EN is active, the FULL
signal is set to 0 within one to two WCLK clock cycles. When RD_EN remains active, the
ALMOST FULL signal is set to O with a delay based on the configuration of
ALMOST_FULL_OFFSET. Read timing from full FIFO is shown below:

WVWCLK _r ! / \ Iy " / Y Y / ' —\,
WRE_EN
ROLK 7 | x I ! f ! iy Y Iy L _
RDEM v
(B8] 1] b T k] Tz i 3 I IS b 113
FULL

ALMOST_FULL

Figure 7-10 Read Timing from Full Asynchronous FIFO

7.4.4 Read Timing from Almost Empty FIFO

When the FIFO is almost empty, ALMOST _EMPTY is set to 1 in advance, based on the
configuration of ALMOST_EMPTY_OFFSET. When the FIFO is empty, the read pointer will no

longer be incremented. Read timing from almost empty asynchronous FIFO is shown below:

WCLK

WR_EN

RCLK
RD_EN

DO X 00 01 02 X 03 04

EMPTY

ALMOST_EMPTY

RADDR addr0 X addri Y addr2 addr3 X addr4 addr5

Figure 7-11 Read Timing from Almost Empty Asynchronous FIFO
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7.4.5 Write Rewrite Timing

When the packet end indicator WR_EOP is set to 1 and the WR_ERR packet error indicator is
active, the write pointer reverts to the packet header's position in the next WCLK cycle. Write

rewrite timing is shown below:

WCLK
WR_EN
WR_EOP
WR_ERR
WADDR addl0 )  addrl ) addr2 )  addr3 addr0 addrl

Figure 7-12 Write Rewrite Timing

7.4.6 Read Resend Timing

When the packet end indicator WR_EORP is set, the previous packet end address is marked, and the
read pointer reverts to the current packet header's address after the RD_NAK signal is set.

Read resend timing is shown below:

WCLK _— |
WR_EN
WR_EOP

WR_AD DR addr2 addr3 Y addrd X addr5 Y addi6 addr7 addr8

RD_EN
RD_NAK

RCLK —

RADDR 3ddi0 y addr addrZ add3 addid addr3

Figure 7-13 Read Resend Timing

7.4.7 Write to Empty FIFO with Rewrite Function

The EMPTY signal indicates the FIFO is empty. When WR_EN is active and the first WR_EOP
packet end signal is active (WR_ERR equals 0), the EMPTY signal is cleared within the RCLK
clock domain.

Write timing to empty FIFO with rewrite function is shown below:
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WCLK /. /. /N /N
WR_EN

WR_EOP
WR_ERR

WADDR addr0 addrl addr2 addr3 addr4 addr5
EMPTY

Figure 7-14 Write Timing to Empty FIFO with Rewrite Function

7.4.8 Write to Almost Full FIFO with Rewrite/Resend Function

The FULL signal indicates the FIFO is full, and when the read port reads the data at the read
address containing WR_EOP and RD_NAK is "0", it indicates that the packet data read is valid. A
FULL signal is generated when the data read is less than a full packet and the write pointer points to
the address of the last valid packet read.

Write timing to almost full FIFO with Rewrite/Resend function is shown below:

WCLK
WR_EN .
WR_EOP
WADDR (@dd2) | addr3 Y addrd ¥ addr5 )} ... ) addrl Y addr2 )
RD_EN
RD_NAK
RCLK

RADDR — ( addrl (addr2) | addr3 ) addrd addr5
FULL

Figure 7-15 Write Timing to Almost Full FIFO with Rewrite/Resend Function

7.5 Internal Registers

The internal registers of FIFO mode are the same as those of DP mode. See details in 3.6 Internal

Registers.

7.6 Reset signal

The reset signal of FIFO mode is the same as that of DP mode. See details in 3.7 Reset Signal.

7.7 Global Signal Timing

The global signal timing for FIFO mode is the same as that of DP mode. See details in 3.8 Global
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Signal Timing.

7.8 Application Examples

This section illustrates the configuration steps for a single 18K GTP_FIFO. Users can also directly
generate the IP of GTP_DRM FIFO using the IP Compiler tool embedded in the Pango Design
Suite software, see the "Logos Family DRM RAM/FIFO IP User Guide" attached in the IP
Compiler tool.

The example is for asynchronous FIFO mode, with the port data width configured as 1Kx18, and
output registers enabled.

Configure a single 18K FIFO as follows:

1. Configure the FIFO parameters as described in the table below:
Table 7-8 FIFOz Parameter Configuration

Parameter Name Configuration Value Description
DATA WIDTH 18 Configure the port to 1Kx18 mode
DO _REG 1 Enable port output register
SYNC_FIFO "FALSE" Asynchronous FIFO mode
USE_EMPTY 1 Empty flag bit enable

USE_FULL 1 Full flag bit enable

Almost empty signal is set when the number of data
items stored in the FIFO is less than or equal to 4
Almost full signal is set when the number of data
ALMOST_FULL_OFFSET 'd1020 items stored in the FIFO is larger than or equal to
1020

ALMOST_EMPTY_OFFSET | 'd4

2. Connect the FIFO ports as shown in the table below:
Table 7-9 FIFO Port Connections

Port Interfacing Signals Description
Connect the input data signal di[17:0] to DI[17:0],
DI[35:0] di[17:0] leaving high-bit DI ports floating or connected to a
low level
. . Connect the input data signal do[17:0] to DO[17:0],
DO[35:0] do[17:0] leaving the high-bit DO ports floating

3. Other signals for read/write ports: Connect the clock, read/write clock enable, output register
clock enable, data register reset, and indicator of the read/write ports to the corresponding GTP
read/write ports respectively;

4. Other unused parameters: Do not set the other unused parameters, use default values;

5. Other unused ports: Leave the other unused ports floating (ports that must be connected even if

not used have been described above).
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The configured GTP is as follows:
GTP_FIFO18K #(

.DATA_WIDTH (18),
.DO_REG (1),
ALMOST_FULL_OFFSET  ('d1020),
ALMOST_EMPTY_OFFSET ('d4),

USE_EMPTY (1),

USE_FULL 1),

.SYNC_FIFO ("FALSE")

) GTP_FIFO18K _inst (

.DO (do[17:0] ), /I OUTPUT[35:0]
DI (di[17:0] ), I/ INPUT[35:0]
ALMOST _EMPTY (almost_empty), // OUTPUT
ALMOST_FULL (almost_full ), // OUTPUT
EMPTY (empty ), // OUTPUT
FULL (full ), /I OUTPUT
.ORCE (orce ), I/ INPUT
.RCE (rce ), Il INPUT
RCLK (rclk ), Il INPUT

RST (st ), Il INPUT

\WCE (wce ), Il INPUT
WCLK (welk ) /I INPUT

);

(UG020002, V1.4)

71/84



4 pANGO

Chapter 8 Appendix

Chapter 8 Appendix

8.1 Address and Data Port Mapping

The address and data port mapping corresponding to the 18K and 9K modes of module memory is

shown in Table 8-1 and Table 8-2 respectively.

Table 8-1 Address and Data Port Mapping for Memory in 18K DRM Mode

Combinations | Port A Port B Port A data Port B data Port A data Port B data
Mode Address | Address | input bus input bus output bus output bus
18K DRM memory mode
DOAJX], DOB[X], where
ADDRA | ADDRB where X isany | X is any bit
16Kx1 [13:0] [13:0] DIA[0] DIB[O] bit between | between  16~9,
16~9, 7~0 7~0
DOA[X+1:X], .
ADDRA | ADDRB . . _ DOB[X+1:X],X
8Kx2 [12:1] [12:1] DIA[1:0] DIB[1:0] ;(Ig,2,4,9,11,1 0249111215
ADDRA | ADDRB _ _ DOA[X+3:X], | DOB[X+3:X],X
4Kx4 n22] |2z | AR DIB[3:0] X=04912  |=049,12
ADDRA | ADDRB _ _ DOA[7:0] or | DOB[7:0]  or
2Kx8 23] |3 | DALl DIB[7:0] DOA[16:9] | DOB[16:9]
1Kx16 S[z)[A?]RA ﬁgIZ]RB DIA[16:9,7:0] DIB[16:9,7:0] | DOA[16:9,7:0] | DOBJ[16:9,7:0]
ADDRA | ADDRB _ , DOA[8:0] or | DOBI[8:0] or
2Kx9 23] | [z3 | PABO DIB[8:0] DOA[17:9] | DOB[17:9]
ADDRA | ADDRB ) . . .
1Kx18 [12:4] [12:4] DIA[17:0] DIB[17:0] DOA[17:0] DOBI[17:0]
ADDRA | ADDRB | {DIB[16:9,7:0], {DOB[16:9,7:0],
512x32 [12:5] | [2:5] | DIA[697:0] | VA N/A DOA[16:9,7:0]}
ADDRA | ADDRB | {DIB[17:0], {DOB[17:0],
512x36 25 | (25 | DIAfzop | VA N/A DOA[17:0]}
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Table 8-2 Address and Data Port Mapping for Memory in 9K DRM Mode
Combinations | Port A | Port B | Port A data| Port B data | Port A data| Port B data
Mode Address | Address | input bus input bus output bus output bus
DRM port mode (9K module 0)
DOAJ[X], DOB[X], where
ADDRA | ADDRB where X is any | X is any bit
BKx1 [12:0] [12:0] DIA[] DIB[0] bit between | between 16~9,
16~9, 7~0 7~0
DOA[X+1:X], | DOB[X+1:X],
4Kx2 ﬁg[l)]RA ﬁg?]RB DIA[1:0] DIB[1:0] X=0,2,4,9,11, X=0,2,4,9,11,
' ' 12,15 12,15
ADDRA | ADDRB _ _ DOA[X+3:X], | DOB[X+3:X],
2Kx4 [12:2] [12:2] DIA[3:0] DIB[3:0] X=0,4,9,12 X=0,4,9,12
ADDRA | ADDRB _ _ DOA[7:0] or | DOB[7:0] or
1Kx8 23] |23 | DAl DIB[7:0] DOA[16:9] | DOB[16:9]
ADDRA | ADDRB _ _ DOA[8:0] or | DOB[8:0] or
1Kx9 [12:3] |23 | PAEBO] DIB(8:0] DOA[17:9] | DOB[17:9]
51216 ﬁ'ga]RA [Alg_'i]RB DIA[16:9,7:0] | DIB[16:9,7:0] | DOA[16:9,7:0] | DOB[16:9,7:0]
ADDRA | ADDRB ) . . .
512x18 [12:4] [12:4] DIA[17:0] DIB[17:0] DOA[17:0] DOBI[17:0]
ADDRA | ADDRB | {DIB[16:9,7:0], {DOBJ16:9,7:0],
256x32 [125] | [125] | DIA[16:9.7:0] | VA N/A DOA[16:9,7:0]}
ADDRA | ADDRB | {DIB[17:0], {DOB[17:0],
256x36 125] | [p2s] | DIAfzopy | VA N/A DOA[L7:0]}

The data address mappings for data widths of x1, x2, x4, x8, x16,

in Table 8-3 and Table 8-4 respectively.
Table 8-3 Data Address Mapping for Different Data Widths (x1, x2, x4, X8, x16, x32)

x32 and x9, x18, x36 are shown

Data Least-bit port address (compared with the least-bit port address in the maximum data width

Width | mode)

32 0

16 1 0

8 3 2 1 0

4 7 6 5 4 3 2 0

2 15 |14 |13 |12 |11 |10 8 7 6 5 4 3 2 1 0

1 3130 29 [28 27 [26 |25 [24 232221 20[19 (18 17 |16 15|14 13[12[11 10 9 8 [7 6 b 4 3 2 1 |0
Table 8-4 Data Address Mapping for Different Data Widths (x9, x18, x36)

\?\ijih Least-bit port address (compared with the least-bit port address in the maximum data width mode)

36 0

18 1 0

9 3 2 1 0

Index [35|34(33|32|31|30(29(28(27|26|25|24|23(22|21|20|19|18|17(16|15|14|13|12|11|10|9/8|7|6|5|4|3|2(1|0
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8.2 Initialization Configuration Parameter Mapping

INIT_XX is the initialization configuration parameter for DRM to initialize DRM and determine
the initial value of the memory. By default, the initial values of DRM are all set to O.
GTP_DRM18K includes 64 initialization configuration parameters from INIT_00 to INIT_3F, and
GTP_DRMOK includes 32 initialization configuration parameters from INIT_00 to INIT_1F. Each
configuration parameter is 288 bits, configuring the 288 bits of memory at the corresponding DRM
address.

The following formulas and the table show the position of the memory bit mapped by each
INIT_XX (YY in the formula is the decimal number converted from the hexadecimal number XX):
Highest bit = [(YY+1)*288)]-1
Lowest bit = (YY)*288
Table 8-5 INIT_XX Parameter Mapping

Parameter Highest Bit Lowest Bit
INIT_00 287 0

INIT_01 575 288
INIT_02 863 576
INIT_10 4895 4608
INIT_1F 9215 8928
INIT_3F 18431 18144

When the data width is 2N, namely 1/2/4/8/16/32 bits, in the above table, every 9 bits of INIT_XX
data only maps the lower 8 bits to memory; when the bit width is 9 x 2N, namely 9/18/36 bits, all
INIT_XX data is mapped to memory.For example, when the DRM is configured as 8x2K,
INIT_00[7:0] is the initial value of the data is read out when the address addr corresponding to O,
and INIT_00[16:9] is the initial value of the data is read out when the address addr corresponding to
1; when the DRM is configured as 9x2K, INIT_00[8:0] is the initial value of the data is read out
when the address addr corresponding to 0, and INIT_00[17:9] is the initial value of the data is read

out when the address addr corresponding to 1.
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8.3 DRM Port Signal Description

1. Address bus (ADDRA[13:0], ADDRBJ[13:0]): Ports A/B read/write address. The effective
number of bits of the address bus depends on the read and write data width. For example, if
DRM18K is configured to a read/write data width of 18 bits, the address bit width is 10 bits, with
effective address inputs as ADDRA[13:4], ADDRB[13:4]. The remaining ADDRAJ[3:0] and
ADDRBJ[3:0] need to be connected to a high level or byte enable signal (the byte enable signal
reuses the lower-bit address, which needs to be connected to the byte enable signal when using
the byte enable function). For detailed address mapping relationships, refer to the Appendix 8.1
Address and Data Port Mapping.

2. Address hold signals (ADDRA_HOLD, ADDRB_HOLD): When this port is set to a high level,
the corresponding port address input remains the previous value, and does not vary with input
address; when this port is set to a low level, the corresponding port address input does vary with
input address. When the address hold is not in use, this port should be connected to a low level.

3. Data buses (DIA[17:0], DIB[17:0], DOA[17:0], DOB[17:0]): Read and write data ports for ports
A and B. For detailed data port mapping, refer to Appendix 8.1 Address and Data Port Mapping.

4. Address extension signals (CSA[2:0], CSB[2:0]): Multiple DRMs can be cascaded and extended
into larger DP RAMs, SDP RAMs, SP RAMs, ROMs, or FIFOs. For this, the ports A and B of
the DRM provides an additional 3-bit address extension, commonly used for deeply-extended
applications.

5. Write enable signals (WEA, WEB): Write operation control signals for the DRM. For its detailed
write operation timing, refer to 3.4 Read and Write Operations.

6. Clock-related signals (CLKA, CLKB, CEA, CEB): Clock and enable signals for ports A and B
of the DRM. Under SDP mode, CLKA and CEA are write clock and its enable signals, CLKB
and CEB are read clock and its enable signals.

7. Output register related signals (ORCEA, ORCEB, RSTA, RSTB): Enable and reset signals for
the output registers of ports A and B.
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8.4 Additional Information Bit for Bytes

In data width modes of x9, x18, and x36, there is one additional information storage bit per byte, as

shown in the following table:

Table 8-6 List of Additional Information Bit for Bytes

Port Descriptions Data input
A Byte Information e | B Information ei
A 18K, 9K DIA[7:0] DIA[8] dia[7:0] dia[8]
18K, 9K DIA[16:9] DIA[17] dia[16:9] dia[17]
B 18K, 9K DIB[7:0] DIB[8] dib[7:0] dib[8]
18K, 9K DIB[16:9] DIB[17] dib[16:9] dib[17]

8.5 DRM_FIFO Bit Width Mode

In FIFO Rewrite/Resend mode, the wr_eop signal occupies one data bit, and the FIFO data width
needs to be configured as follows:
Table 8-7 Address Depth and Data Width Configuration for FIFO Rewrite/Resend Mode

FIFO Address and Bit Width Configuration | Available Bits for FIFO wr_eop Occupied Bit
2Kx9 DI[7:0] DI[8]

1Kx18 DI[17:9],DI[7:0] DI[8]

512x36 DI[35:27],DI[25:0] DI[26]

DRM_FIFO with Rewrite/Resend function supports the data widths as shown in the following
table:
Table 8-8 Data Width List for Asynchronous/Synchronous FIFO Mode with Rewrite/Resend Function

Write Port
2Kx9 1Kx18 512x36
2Kx9 N
Read
Port 1Kx18 N
512x36 \

DRM_FIFO without Rewrite/Resend function supports the data widths as shown in the following
table:
Table 8-9 Data Width List for Asynchronous/Synchronous FIFO Mode Without Rewrite/Resend Function

Write Port
2Kx9 1Kx18 512x36
16Kx1 Bx2 | 4Kx4 | oKye) (1Kx16) (512x32)
Read | 16Kx1 V
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Write Port
2KXx9 1Kx18 512x36
Kl 8Kx2 14K ouse) | (IKx16) | (512x32)
8Kx2 \/
4K x4 \
2KXx9(2Kx8) \
1Kx18(1Kx16) V
512x36(512x32) N

8.6 GTP_DRMO9K Instantiation Template

GTP_DRMOK #{(
.GRS_EN("TRUE"),
DATA_WIDTH_A(18),
.DATA_WIDTH_B(18),
.DOA_REG(0),
.DOB_REG(0),
.DOA_REG_CLKINV(0),
.DOB_REG_CLKINV(0),
RST_TYPE("SYNC"),
.RAM_MODE("TRUE_DUAL_PORT"),

WRITE_MODE_A("NORMAL_WRITE"),
WRITE_MODE_B("NORMAL_WRITE"),

JINIT_00(288'00),
JINIT_01(288'00),
JINIT_02(288'h0),
INIT_03(288'00),
JINIT_04(288'00),
JINIT_05(288'00),
INIT_06(288'00),
INIT_07(288'h0),
JINIT_08(288'00),
JINIT_09(288'00),
INIT_0A(288'h0),
INIT_0B(288'00),
JINIT_0C(288'b0),
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INIT_0D(288'h0),
INIT_OE(288'h0),
INIT_OF(288'h0),
INIT_10(288'00),
JINIT_11(288'b0),
INIT_12(288'0),
INIT_13(288'00),
INIT_14(288'00),
INIT_15(288'0),
INIT_16(288'0),
JINIT_17(288'00),
INIT_18(288'00),
INIT_19(288'h0),
INIT_1A(288'0),
INIT_1B(288'h0),
INIT_1C(288'h0),
INIT_1D(288'0),
INIT_1E(288'h0),
INIT_1F(288'0),
JINIT_FILE("NONE™),
.BLOCK_X(0),
.BLOCK_Y(0),
RAM_DATA_WIDTH(9),
RAM_ADDR_WIDTH(10),
INIT_FORMAT("BIN")

) GTP_DRMOK__inst (
.DOA(), /I OUTPUT[17:0]
.DOB(), /I OUTPUT[17:0]
ADDRA(), /I INPUT[12:0]
.ADDRB(), /I INPUT[12:0]
DIA(), /I INPUT[17:0]
DIB(), /I INPUT[17:0]
ADDRA_HOLD(),// INPUT
ADDRB_HOLD(),// INPUT
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.CEA(), I INPUT
.CEB(), /I INPUT
.CLKA(), I INPUT
.CLKB(), I INPUT
.ORCEA(), /[ INPUT
.ORCEB(), [ INPUT
.RSTA(), Il INPUT
.RSTB(), I INPUT
WEA(), / INPUT
\WEB() /I INPUT

8.7 GTP_DRMI18K Instantiation Template

GTP_DRM18K #(
.GRS_EN("TRUE"),
.CSA_MASK('b000),
.CSB_MASK('b000),
DATA_WIDTH_A(18),
.DATA_WIDTH_B(18),
.DOA_REG(0),
.DOB_REG(0),
.DOA_REG_CLKINV(0),
.DOB_REG_CLKINV(0),
RST_TYPE("SYNC"),
.RAM_MODE("TRUE_DUAL_PORT"),
WRITE_MODE_A("NORMAL_WRITE"),
WRITE_MODE_B("NORMAL_WRITE"),
\WRITE_COLLISION_ARBITER("NULL"),
INIT_00(288'0),
INIT_01(288'00),
JINIT_02(288'00),
INIT_03(288'h0),
INIT_04(288'0),

INIT_05(288'0),
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INIT_06(288'b0),
INIT_07(288'b0),
INIT_08(288'00),
INIT_09(288'00),
INIT_0A(288h0),
INIT_0B(288'0),
INIT_0C(288'h0),
JINIT_0D(288'h0),
INIT_OE(288'b0),
INIT_OF(288h0),
JINIT_10(288'00),
INIT_11(288'0),
INIT_12(288'h0),
INIT_13(288'h0),
INIT_14(288'0),
JINIT_15(288'0),
INIT_16(288'h0),
INIT_17(288'h0),
INIT_18(288'0),
INIT_19(288'00),
INIT_1A(2880),
INIT_1B(288'0),
INIT_1C(288'h0),
INIT_1D(288'0),
INIT_1E(288'b0),
INIT_1F(288h0),
INIT_20(288'b0),
INIT_21(288'b0),
INIT_22(288'h0),
INIT_23(288'h0),
INIT_24(288'00),
INIT_25(288'00),
INIT_26(288'h0),
INIT_27(288'h0),
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INIT_28(288'00),
INIT_29(288'00),
INIT_2A(288'h0),
INIT_2B(288'00),
INIT_2C(288'b0),
INIT_2D(288'h0),
INIT_2E(288'h0),
INIT_2F(288'b0),
INIT_30(288'00),
INIT_31(288'00),
JINIT_32(288'00),
INIT_33(288'h0),
ANIT_34(288'00),
INIT_35(288'00),
INIT_36(288'0),
ANIT_37(288'00),
INIT_38(288'00),
INIT_39(288'00),
INIT_3A(288'h0),
INIT_3B(288'h0),
INIT_3C(288'h0),
INIT_3D(288'h0),
ANIT_3E(288'b0),
INIT_3F(288'b0),
ANIT_FILE("NONE"),
.BLOCK_X(0),

.BLOCK Y(0),
.RAM_DATA_WIDTH(9),
.RAM_ADDR_WIDTH(11),
UNIT_FORMAT("BIN")

) GTP_DRM18K _inst (

.DOA(), // OUTPUT[17:0]
.DOBY(), /[ OUTPUT[17:0]
ADDRA(), / INPUT[13:0]
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ADDRB(), /I INPUT[13:0]

.CSAQ), /I INPUT[2:0]
.CSBY(), /I INPUT[2:0]
DIA(), /I INPUT[17:0]
.DIB(), /I INPUT[17:0]

WWCONF(),  //OUTPUT
ADDRA_HOLD(),// INPUT
\ADDRB_HOLD(),// INPUT

.CEA(), /I INPUT
.CEB(), /I INPUT
.CLKA(), /I INPUT
.CLKBY(), /I INPUT
ORCEA(), /I INPUT
.ORCEBY(), /I INPUT
RSTA(), /I INPUT
RSTBY(), /I INPUT
WEA(), /I INPUT
WEB() /I INPUT

8.8 GTP_FIFO18K Instantiation Template

GTP_FIFO18K #(
.GRS_EN("TRUE"),
DATA_WIDTH(18),
.DO_REG(0),
AALMOST_FULL_OFFSET('b00000000000000),
AALMOST_EMPTY_OFFSET('b00000000000000),
USE_EMPTY/(0)
USE_FULL(0),
REWRITE_EN("FALSE"),
RESEND_EN("FALSE™),
SYNC_FIFO("FALSE")

) GTP_FIFO18K_inst (
.DOY), /I OUTPUT[35:0]
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DI,

/I INPUT[35:0]

ALMOST_EMPTY/(),// OUTPUT
ALMOST_FULL(), // OUTPUT

EMPTY(),
FULL(),
.ORCE(),
RCE(),
RCLK(),
RNAK(),
RST(),
WCE(),
WCLK(),
\WEOP(),
WERR()

[ OUTPUT
[ OUTPUT
/I INPUT
/' INPUT
I INPUT
I INPUT
/I INPUT
/' INPUT
/' INPUT
/I INPUT
/I INPUT
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Disclaimer

Copyright Notice

This document is copyrighted by Shenzhen Pango Microsystems Co., Ltd., and all rights are
reserved. Without prior written approval, no company or individual may disclose, reproduce, or
otherwise make available any part of this document to any third party. Non-compliance will result

in the Company initiating legal proceedings.

Disclaimer

1. This document only provides information in stages and may be updated at any time based on the
actual situation of the products without further notice. The Company assumes no legal
responsibility for any direct or indirect losses caused by improper use of this document.

2. This document is provided "as is" without any warranties, including but not limited to warranties
of merchantability, fitness for a particular purpose, non-infringement, or any other warranties
mentioned in proposals, specifications, or samples. This document does not grant any explicit or
implied intellectual property usage licence, whether by estoppel or otherwise.

3. The Company reserves the right to modify any documents related to its family products at any

time without prior notice.
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