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Single-chip Ethernet controller for the Peripheral Component Interconnect (PCI) local bus. 
Supports ISO 8802-3 (IEEE/ANSI 802.3) and Ethernet standards. Direct interface to the PCI 
local bus (Revision 2.0 compliant). High-performance 32-bit Bus Master architecture with 
integrated DMA buffer management unit for low CPU and bus utilization. Software-compatible 
with AMD PCnet family, LANCE/C-LANCE, and Am79C900 ILACC register and descriptor 
architecture. Compatible with PCnet family driver software Full-duplex operation for increased 
network bandwidth.

AM79C970A
PCnet™-PCI II Single-Chip Full-Duplex Ethernet Controller 
for PCI Local Bus Product

The original manufacturer’s datasheet accompanying this document reflects the performance 
and specifications of the Rochester manufactured version of this device. Rochester Electronics 
guarantees the performance of its semiconductor products to the original OCM specifications. 
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be 
based on product characterization, design, simulation, or sample testing.

To learn more, please visit www.rocelec.com

Quality Overview
• ISO-9001
• AS9120 certification
• Qualified Manufacturers List (QML) MIL-PRF-35835
	 • Class Q Military
	 • Class V Space Level
• Qualified Suppliers List of Distributors (QSLD)
	 • �Rochester is a critical supplier to DLA and  

meets all industry and DLA standards.

Rochester Electronics, LLC is committed to supplying 
products that satisfy customer expectations for 
quality and are equal to those originally supplied by 
industry manufacturers.

Rochester Electronics 
Manufactured Components

Rochester branded components are 
manufactured using either die/wafers 
purchased from the original suppliers 
or Rochester wafers recreated from the 
original IP. All re-creations are done with 
the approval of the Original Component 
Manufacturer (OCM). 

Parts are tested using original factory 
test programs or Rochester developed 
test solutions to guarantee product 
meets or exceeds the OCM data sheet.

Datasheet

FOR REFERENCE ONLY
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CONNECTION DIAGRAM
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ABSOLUTE MAXIMUM RATINGS 
Storage Temperature . . . . . . . . . . . . –65°C to +150°C

Ambient Temperature Under Bias  . . –65°C to +125°C

Supply Voltage to AVSS or VSSB
(AVDD, VDD, VDDB)  . . . . . . . . . . . . . . . 0.3 V to +6.0V

Stresses above those listed under Absolute Maximum
Ratings may cause permanent device failure. Func-
tionality at or above these limits is not implied. Expo-
sure to Absolute Maximum Ratings for extended
periods may affect device reliability. 

OPERATING RANGES 
Commercial (C) Devices

Ambient Temperature (TA)  . . . . . . . . . . 0°C to + 70°C

Industrial (I) Devices 

Ambient Temperature (TA)  . . . . . . . . –40°C to + 85°C

Supply Voltages 

(AVDD, VDD)  . . . . . . . . . . . . . . . . . . . . . . . . +5V ± 5%
(VDDB for 5 V Signaling) . . . . . . . . . . . . . . .  +5V ± 5%
(VDDB for 3.3 V Signaling). . . . . . . . . .  + 3.3 V ± 10%

All inputs within the range: . . .AVSS – 0.5 V ≤ VIN ≤
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AVDD + 0.5 V, or
 . . . . . . . . . . . . . . VSS – 0.5 V ≤ VIN ≤ VDD + 0.5 V, or
 . . . . . . . . . . . . . . . . . VSSB – 0.5 < VIN < VDDB + 0.5V

Operating ranges define those limits between which
the functionality of the device is guaranteed. 

DC CHARACTERISTICS over COMMERCIAL and INDUSTRIAL operating ranges unless 
otherwise specified 

Parameter 
Symbol Parameter Description Test Conditions Min Max Units 

Digital Input Voltage for 5 V Signaling 

VIL Input LOW Voltage 0.8 V 

VIH Input HIGH Voltage 2.0 V 

Digital Output Voltage for 5 V Signaling 

VOL Output LOW Voltage IOL1 = 3 mA 
IOL2 = 6 mA 
IOL3 = 12 mA (Note 1)

0.45 V 

VOH Output HIGH Voltage (Note 2) IOH = –2 mA (Note 3) 2.4 V 

Digital Input Leakage Current for 5 V Signaling 

IIX Input Low Leakage Current (Note 4) VIN = 0 V, VDD = VDDB = 5 V –10 10 µA 

Digital Output Leakage Current for 5 V Signaling 

IOZL Output Low Leakage Current (Note 5) VOUT = 0.4V  –10 µA 

IOZH Output High Leakage Current (Note 5) VOUT = VDD, VDDB 10 µA 

Digital Input Voltage for 3.3 V Signaling 

VIL Input LOW Voltage –0.5 0.325 
VDDB 

V

VIH Input HIGH Voltage 0.475 
VDDB 

VDDB
 + 0.5

V 

Digital Output Voltage for 3.3 V Signaling 

VOL Output LOW Voltage IOL = 1.5 mA 0.1 VDDB V

VOH Output HIGH Voltage (Note 2) IOH = –0.5 mA 0.9 VDDB V

Digital Input Leakage Current for 3.3 V Signaling 

IIX Input Low Leakage Current VIN = 0 V, VDD = VDDB = 3.3 V (Note 4) –10 10 µA 

Digital Output Leakage Current for 3.3 V Signaling

IOZL Output Low Leakage Current (Note 5) VOUT = 0.4V –10 µA 

IOZH Output High Leakage Current (Note 5) VOUT = VDD, VDDB 10 µA 

TABLE 5
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DC CHARACTERISTICS over COMMERCIAL and INDUSTRIAL operating ranges unless 
otherwise specified (continued)

Parameter 
Symbol 

Parameter Description 
Test Conditions 

Min Max Units 

Crystal Input Current 

VILX XTAL1 Input LOW Voltage 
Threshold 

VIN = External Clock –0.5 0.8 V 

VIHX XTAL1 Input HIGH Voltage 
Threshold 

VIN = External Clock VDD – 0.8 VDD + 0.5 V 

IILX XTAL1 Input LOW Current VIN = External Clock Active –120 0 µA 

VIN = VSS Sleep –10 +10 µA 

IIHX XTAL1 Input HIGH Current VIN = External Clock Active 0 120 µA 

VIN = VDD Sleep  400 µA 

Power Supply Current 

IDD Active Power Supply Current XTAL1 = 20 MHz, 
CLK = 33 MHz

90 mA 

IDDCOMA Sleep Mode Power Supply 
Current 

SLEEP active 
AWAKE = 0 (BCR2, bit 2)

200 µA 

IDDSNOOZE Auto Wake Mode Power Supply 
Current 

SLEEP active
AWAKE = 1 (BCR2, bit 2)

10 mA 

IDDMAGIC0 Magic Packet Mode Power 
Supply Current

CLK = 0 MHz (Note 10) 47 mA 

IDDMAGIC33 Magic Packet Mode Power 
Supply Current 

CLK = 33 MHz (Note 10) 80 mA 

Pin Capacitance 

CIN Input Pin Capacitance FC = 1 MHz (Note 6) 10 pF

CIDSEL IDSEL Pin Capacitance FC = 1 MHz (Note 6) 8 pF 

CO I/O or Output Pin Capacitance FC = 1 MHz (Note 6) 10 pF 

CCLK CLK Pin Capacitance FC = 1 MHz (Note 6) 5 12 pF 

Twisted Pair Interface (10BASE-T) 

IIRXD Input Current at RXD± AVSS< VIN < AVDD –500 500 µA 

RRXD RXD± Differential Input 
Resistance 

10 KΩ

VTIVB RXD+, RXD– Open Circuit IIN = 0 
mA Input Voltage (Bias) 

AVDD–3.0 AVDD–1.5 V 

VTIDV Differential Mode Input Voltage 
Range (RXD±)

AVDD = 5.0 V –3.1 3.1 V 

VTSQ+ RXD Positive Squelch Threshold 
(Peak) 

Sinusoid 5 MHz ≤ f ≤ 10 MHz 
LRT = 0 (CSR15, bit 9) 

300 520 mV 

VTSQ– RXD Negative Squelch Threshold 
(Peak) 

Sinusoid 5 MHz ≤ f ≤ 10 MHz 
LRT = 0 (CSR15, bit 9) 

–520 –300 mV 

VTHS+ RXD Post-Squelch Positive 
Threshold (Peak) 

Sinusoid 5 MHz ≤ f ≤ 10 MHz 
LRT = 0 (CSR15, bit 9) 

150 293 mV 

VTHS– RXD Post-Squelch Negative 
Threshold (Peak)

 Sinusoid 5 MHz ≤ f ≤ 10 MHz 
LRT = 0 (CSR15, bit 9) 

–293 –150 mV 

VLTSQ+ RXD Positive Squelch Threshold 
(Peak) 

Sinusoid 5 MHz ≤ f ≤ 10 MHz 
LRT = 1 (CSR15, bit 9) 

180 312 mV 

VLTSQ– RXD Negative Squelch Threshold 
(Peak) 

Sinusoid 5 MHz ≤ f ≤ 10 MHz 
LRT = 1 (CSR15, bit 9) 

–312 –180 mV 

VLTHS+ RXD Post-Squelch Positive 
Threshold (Peak)

Sinusoid 5 MHz ≤ f ≤ 10 MHz 
LRT = 1 (CSR15, bit 9)

 90 176 mV 

VLTHS– RXD Post-Squelch Negative 
Threshold (Peak) 

Sinusoid 5 MHz ≤ f ≤ 10 MHz 
LRT = 1 (CSR15, bit 9)

 –176 –90 mV 

TABLE 5
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DC CHARACTERISTICS over COMMERCIAL and INDUSTRIAL operating ranges unless 
otherwise specified (continued)

Notes:

1.  IOL1 applies to AD[31:0], C/BE[3:0], PAR and REQ.
IOL2 applies to DEVSEL, FRAME, INTA, IRDY, PERR, SERR, STOP, TRDY, EECS, ERA[7:0], ERACLK, EROE, DXCVR/ 
NOUT, ERD7/TXDAT, ERD6/TXEN and TDO.
IOL3 applies to EESK/LED1/SFBD, LED2/SRDCLK, EEDO/LED3/SRD, and EEDI/LNKST. 

2. VOH does not apply to open-drain output pins. 

3. Outputs are CMOS and will be driven to rail if the load is not resistive. 

4. IIX applies to all input pins except XTAL1. 

5. IOZL and IOZH apply to all three-state output pins and bi-directional pins. 

6. Parameter not tested. Value determined by characterization. 

7. Tested, but to values in excess of limits. Test accuracy not sufficient to allow screening guard bands. 

8. Correlated to other tested parameters–-not tested directly. 

9. Test not implemented to data sheet specification. 

10.  The power supply current in Magic Packet mode is linear. For example, at CLK = 20 MHz the maximum Magic Packet mode 
power supply current would be 67 mA. 

Parameter 
Symbol Parameter Description Test Conditions Min Max Units 

Twisted Pair Interface (10BASE-T) (Continued)

VRXDTH RXD Switching Threshold (Note 6) –35 35 mV 

VTXH TXD± and TXP± Output HIGH Voltage AVSS= 0 V AVDD–0.6 AVDD V 

VTXL TXD± and TXP± Output LOW Voltage AVDD = 5 V AVSS AVSS+0.6 V 

VTXI TXD± and TXP± Differential Output 
Voltage Imbalance 

–40 40 mV 

VTXOFF TXD± and TXP± Idle Output Voltage 40 mV

RTX TXD±, TXP± Differential Driver Output 
Impedance 

(Note 6) 80 Ω 

Attachment Unit Interface (AUI) 

IIAXD Input Current at DI+ and DI– –1V < VIN < AVDD + 0.5 V –500 +500 µA 

IIAXC Input Current at CI+ and CI– –1V < VIN < AVDD + 0.5 V –500 +500  µA 

VAOD Differential Output Voltage |(DO+)–
(DO–)| 

RL = 78 Ω 630 1200 mV 

VAODOFF Transmit Differential Output Idle Voltage RL = 78 Ω (Note 9) –40 40 mV 

IAODOFF Transmit Differential Output Idle Current RL = 78 Ω (Note 8)  –1 1 mA 

VCMT Transmit Output Common Mode 
Voltage 

RL = 78 Ω 2.5 AVDD V 

VODI DO± Transmit Differential Output 
Voltage Imbalance 

RL = 78 Ω (Note 7) 25 mV 

VATH Receive Data Differential Input 
Threshold 

–35 35 mV 

VASQ DI± and CI± Differential Input Threshold 
(Squelch) 

–275 –160 mV 

VIRDVD DI± and CI± Differential Mode Input 
Voltage Range 

–1.5 1.5 V 

VICM DI± and CI± Input Bias Voltage IIN = 0 mA AVDD–3.0 AVDD–1.0 V 

VOPD DO± Undershoot Voltage at ZERO 
Differential on Transmit Return to ZERO 
(ETD)

(Note 9) –100 mV 

TABLE 5
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SWITCHING CHARACTERISTICS: Bus Interface (Unless otherwise noted, parametric 
values are the same between Commercial devices and Industrial devices.) 

Parameter 
Symbol Parameter Description Test Conditions Min Max Unit 

Clock Timing 

FCLK CLK Frequency 0 33 MHz 

tCYC CLK Period @ 1.5 V for VDDB = 5 V 
@ 0.4 VDDB for VDDB = 3.3 V 

30  ∝ ns

tHIGH CLK High Time @ 2.0 V for VDDB = 5 V 
@ 0.475 VDDB for VDDB = 3.3 V 

12 ns 

tLOW CLK Low Time @ 0.8 V for VDDB = 5 V 
@ 0.325 VDDB for VDDB = 3.3 V 

12 ns

tFALL CLK Fall Time Over 2 V p-p for VDDB = 5 V 
Over 0.4 VDDB p–p for 
VDDB = 3.3 V (Note 1) 

1 4 V/ns

tRISE CLK Rise Time Over 2 V p-p for VDDB = 5 V 
Over 0.4 VDDB p–p for 
VDDB = 3.3 V (Note 1) 

1 4 V/ns

Output and Float Delay Timing 

tVAL AD[31:00], C/BE[3:0], PAR, 
FRAME, IRDY, TRDY, STOP, 
DEVSEL, PERR, SERR 

Valid Delay 

@ 1.5 V for VDDB = 5 V
@ 0.4 VDDB for VDDB = 3.3 V 

2 11 ns

tVAL (REQ) REQ Valid Delay @ 1.5 V for VDDB = 5 V 
@ 0.4 VDDB for VDDB = 3.3 V 

2 12 ns 

tON AD[31:00], C/BE[3:0], PAR, 

FRAME, IRDY, TRDY, STOP, 
DEVSEL
Active Delay 

@ 1.5 V for VDDB = 5 V 
@ 0.4 VDDB for VDDB = 3.3 V

 2 11 ns 

tOFF AD[31:00], C/BE[3:0], PAR, 

FRAME, IRDY, TRDY, STOP, 
DEVSEL 
Float Delay 

@ 1.5 V for VDDB = 5 V 
@ 0.4 VDDB for VDDB = 3.3 V   

28 ns

Setup and Hold Timing 

tSU AD[31:00], C/BE[3:0], PAR, 

FRAME, IRDY, TRDY, STOP, 
LOCK, DEVSEL, IDSEL 
Setup Time 

@ 1.5 V for VDDB = 5 V 
@ 0.4 VDDB for VDDB = 3.3 V

7 ns 

tH AD[31:00], C/BE[3:0], PAR, 

FRAME, IRDY, TRDY, STOP, 
LOCK, DEVSEL, IDSEL 
Hold Time

@ 1.5 V for VDDB = 5 V 
@ 0.4 VDDB for VDDB = 3.3 V 

0 ns

tSU (GNT) GNT Setup Time @ 1.5 V for VDDB = 5 V 
@ 0.4 VDDB for VDDB = 3.3 V

10 ns 

tH (GNT)   GNT Hold Time @ 1.5 V for VDDB = 5 V 
@ 0.4 VDDB for VDDB = 3.3 V

0 ns

TABLE 5
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SWITCHING CHARACTERISTICS: Bus Interface (continued) 

Note:
1. Not tested; parameter guaranteed by characterization. 

2. Parameter value is given for automatic EEPROM read operation. When EEPROM port (BCR19) is used to access the 
EEPROM, software is responsible for meeting EEPROM timing requirements. 

Parameter 
Symbol Parameter Description Test Conditions Min Max Unit 

EEPROM Timing 

fEESK (EESK) EESK Frequency @ 1.5 V for V (Note 2) 650 KHz 

tHIGH (EESK) EESK High Time @ 0.2 V 780 ns 

tLOW EESK Low Time @ 0.8 V 780 ns 

tVAL (EEDI) EEDI Valid Output Delay from EESK @ 1.5 V for V (Note 2) –15 15 ns 

tVAL (EESK) EECS Valid Output Delay from EESK @ 1.5 V for V (Note 2) –15 15 ns 

tLOW (EECS) EECS Low Time @ 1.5 V for V (Note 2) 1550 ns 

tSU (EEDO) EEDO Setup Time to EESK @ 1.5 V for V (Note 2) 50 ns 

tH (EEDO) EEDO Hold Time from EESK @ 1.5 V for V (Note 2) 0 ns 

Expansion ROM Interface Timing 

tVAL (ERA) ERA Valid Delay from CLK @ 1.5 V ns 

tVAL (EROE) EROE Valid Delay from CLK @ 1.5 V ns 

tVAL (ERACLK) ERACLK Valid Delay from CLK @ 1.5 V ns 

tSU (ERD) ERD Setup Time to CLK @ 1.5 V ns 

tH (ERD) ERD Hold Time to CLK @ 1.5 V ns 

JTAG (IEEE 1149.1) Test Signal Timing 

tJ1 TCK Frequency 10 MHz 

tJ2  TCK Period 100 

tJ3 TCK High Time @ 2.0 V 45  ns 

tJ4 TCK Low Time @ 0.8 V 45  ns 

tJ5 TCK Rise Time 4 ns 

tJ6 TCK Fall Time 4 ns 

tJ7 TDI, TMS Setup Time 8 ns 

tJ8 TDI, TMS Hold Time 10  ns

t9 TDO Valid Delay 3 30 ns 

tJ9 TDO Float Delay 50 ns 

tJ11 All Outputs (Non-Test) Valid Delay 3 25 ns 

tJ12 All Outputs (Non-Test) Float Delay 36 ns 

tJ13 All Outputs (Non-Test) Setup Time 8 ns 

tJ4 All Outputs (Non-Test) Hold Time 7 ns 

TABLE 5
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176 Am79C970A

SWITCHING CHARACTERISTICS: 10BASE-T Interface (Unless otherwise noted, 
parametric values are the same between Commercial devices and Industrial devices.) 

Note:
1.  Not tested; parameter guaranteed by characterization. 

Parameter 
Symbol Parameter Description Test Conditions Min Max Unit 

Transmit Timing 

tTETD Transmit Start of Idle 250 350 ns 

tTR Transmitter Rise Time (10% to 90%) 5.5 ns 

tTF Transmitter Fall Time (90% to 10%)  5.5 ns 

tTM Transmitter Rise and Fall Time 
Mismatch 

(tTM = |tTR – tTF|) 1 ns 

tXMTON XMT Asserted Delay 100 ns 

tXMTOFF XMT Deasserted Delay 20 62 ms 

tPERLP Idle Signal Period 8 24 ms 

tPWLP Idle Link Pulse Width (Note 1) 75 120 ns 

tPWPLP Predistortion Idle Link Pulse Width (Note 1) 45 55 ns 

tJA Transmit Jabber Activation Time  20 150 ms 

tJR Transmit Jabber Reset Time 250 750 ms 

tJREC Transmit Jabber Recovery Time 
(Minimum time gap between transmitted 
frames to prevent jabber activation) 

1.0 µs

Receiving Timing 

tPWNRD RXD Pulse Width Not to Turn Off Internal 
Carrier Sense 

VIN > VTHS (min) 136 ns 

tPWROFF RXD Pulse Width To Turn Off VIN > VTHS (min)  200 ns 

tRETD Receive Start of Idle 200 ns 

tRCVON RCV Asserted Delay TRON 
–50 

TRON
 +100 

ns

tRCVON RCV Deasserted Delay 20 62 ms 

Collision Detection and SQE Test 

tCOLON COL Asserted Delay 750 900 ns 

tCOLOFF COL Deasserted Delay  20 62 ms 

TABLE 5
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 Am79C970A 177

SWITCHING CHARACTERISTICS: AUI (Unless otherwise noted, parametric values are the 
same between Commercial devices and Industrial devices.)
 

Note:
1. DI pulses narrower than tPWODI (min) will be rejected; pulses wider than tPWODI (max) will turn internal DI carrier sense on. 

2. DI pulses narrower than tPWKDI (min) will maintain internal DI carrier sense on; pulses wider than tPWKDI (max) will turn 
internal DI carrier sense off. 

3. CI pulses narrower than tPWOCI (min) will be rejected; pulses wider than tPWOCI (max) will turn internal CI carrier sense on. 

4. CI pulses narrower than tPWKCI (min) will maintain internal CI carrier sense on; pulses wider than tPWKCI (max) will turn 
internal CI carrier sense off. 

Parameter 
Symbol Parameter Description Test Conditions Min Max Unit 

AUI Port 

tDOTR DO+, DO– Rise Time (10% to 90%) 2.5 5.0 ns 

tDOTF DO+, DO– Fall Time (10% to 90%) 2.5 5.0 ns 

tDORM DO+, DO– Rise and Fall Time Mismatch 1.0 ns 

tDOETD DO± End of Transmission 200 375 ns 

tPWODI DI Pulse Width Accept/Reject Threshold |VIN| > |VASQ| (Note 1) 15 45 ns 

tPWKDI DI Pulse Width Maintain/Turn-Off Threshold |VIN| > |VASQ| (Note 2) 136 200 ns 

tPWOCI CI Pulse Width Accept/Reject Threshold  |VIN| > |VASQ| (Note 3) 10 26  ns

tPWKCI CI Pulse Width Maintain/Turn-Off Threshold |VIN| > |VASQ| (Note 4) 90 160 ns 

Internal MENDEC Clock Timing 

tX1 XTAL1 Period VIN = External Clock 49.995 50.001 ns 

tX1H XTAL1 HIGH Pulse Width VIN = External Clock 20 ns 

tX1L XTAL1 LOW Pulse Width VIN = External Clock 20 ns 

tX1R XTAL1 Rise Time VIN = External Clock 5 ns 

tX1F XTAL1 Fall Time VIN = External Clock 5  ns 

TABLE 5
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178 Am79C970A

SWITCHING CHARACTERISTICS: EADI (Unless otherwise noted, parametric values are 
the same between Commercial devices and Industrial devices.) 

Parameter 
Symbol Parameter Name Test Condition Min Max Unit 

tEAD1 SRD Setup to SRDCLK @ 1.5 V 40 ns 

tEAD2 SRD Hold to SRDCLK @ 1.5 V 40 ns 

tEAD3 SF/BD Change to SRDCLK @ 1.5 V –15 +15 ns

tEAD4 EAR Deassertion to SRDCLK (First Rising Edge) @ 1.5 V 50 ns 

tEAD5 EAR Assertion after SFD Event (Frame Rejection) @ 1.5 V 200 51,090 ns 

tEAD6 EAR Assertion @ 1.5 V 110 ns 

TABLE 5
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 Am79C970A 179

A KEY TO SWITCHING WAVEFORMS 

 SWITCHING TEST CIRCUITS

 Normal and Tri-State OutPuts

Must be
Steady

May
Change
from H to L

May
Change
from L to H

Does Not 
Apply

Don't Care,
Any Change
Permitted

Will be
Steady

Will be
Changing
from H to L

Will be 
Changing 
from L to H

Changing,
State
Unknown

Center 
Line is High-
Impedance
“Off” State

WAVEFORM INPUTS OUTPUTS

KS000010

CL

VTHRESHOLD

IOL

IOH

Sense Point

19436C-48

TABLE 5
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SWITCHING TEST CIRCUITS
 

AUI DO Switching Test Circuit 

TXD Switching Test Circuit 

 TXP Outputs Test Circuit 

AVDD

DO+

154 Ω100 pF

DO–

AVSS

52.3 Ω

Test Point

19436C-49

DVDD

TXD+

294 Ω100 pF

TXD

DVSS

294 Ω

Test Point

Includes Test
Jig Capacitance

19436C-50

DVDD

TXP+

715 Ω100 pF

TXP

DVSS

715 Ω

Test Point

Includes Test
Jig Capacitance

19436C-51

TABLE 5
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SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE
 

CLK Waveform for 5 V Signaling 

CLK Waveform for 3.3 V Signaling

 

Input Setup and Hold Timing 

CLK

tHIGH

tFALL

tCYC

tRISE

tLOW
2.0 V

1.5 V

0.8 V
0.4V

2.0 V

1.5 V

0.8 V

2.4 V

19436C-52

CLK

tHIGH

tFALL

tCYC

tRISE

tLOW
0.475 VDDB

0.4 VDDB
0.325 VDDB

0.2 VDDB

0.475 VDDB
0.4 VDDB

0.325 VDDB

0.6 VDDB

19436C-53

CLK

tH
AD[31:00], C/BE[3:0],
PAR, FRAME, IRDY,
TRDY, STOP, LOCK,

DEVSEL, IDSEL

tSU

GNT

tH(GNT)tSU(GNT)

Tx Tx

19436C-54

TABLE 5
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SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE
 

Output Valid Delay Timing 

Output Tri-state Delay Timing 

Automatic EEPROM Read Functional Timing 

CLK

tVAL(REQ)

Tx Tx Tx

MIN MAX

Valid n Valid n+1

REQ
MIN MAX

Valid n Valid n+1

tVAL
AD[31:00] C/BE[3:0],
PAR, FRAME, IRDY,

TRDY, STOP, DEVSEL,
PERR, SERR

Fig 55

19436C-55

CLK

Tx Tx Tx

AD[31:00], C/BE[3:0],
PAR, FRAME, IRDY,

TRDY, STOP, 
DEVSEL, PERR

AD[31:00], C/BE[3:0],
PAR, FRAME, IRDY,

TRDY, STOP,
DEVSEL, PERR

Valid n

tOFF

tON

Valid n

19436C-56

EECS

EESK

EEDI

EEDO

0 1  1 0 A5 A4 A3 A2 A1 A0

D15 D14 D13 D2 D1 D0

19436C-57

TABLE 5
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SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE
 

Automatic EEPROM Read Timing 

 Expansion ROM Read Timing 

EESK

EEDO Stable

EEDI

EECS

tHIGH (EESK) tLOW (EESK)

tLOW (EECS)

tSU (EEDO)

tH (EEDO)

tVAL (EEDI,EECS)

19436C-58

CLK

Tx Tx Tx

MIN MAX

Valid n Valid n+1ERA

EROE

MIN MAX

Valid n Valid n+1

tVAL(ERACLK)

ERACLK

MIN MAX

Valid n Valid n+1

tVAL(EROE)

ERD

tVAL(ERA)

tH(ERD)tSU(ERD)

19436C-59

TABLE 5
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184 Am79C970A

SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE

JTAG (IEEE 1149.1) TCK Waveform for 5 V Signaling

 

JTAG (IEEE 1149.1) Test Signal Timing 

TCK

tJ3

tJ6

tJ2

tJ5

tJ4
2.0 V

1.5 V

0.8 V

2.0 V

1.5 V

0.8 V

19436C-60

TCK

TDI, TMS

TDO

tJ8

Output 
Signals

tJ2

tJ7

tJ9

tJ11

tJ14

Input 
Signals

tJ12

tJ13

19436C-61

TABLE 5
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 Am79C970A 185

SWITCHING WAVEFORMS: 10BASE-T INTERFACE 

Transmit Timing

 

Idle Link Test Pulse 

TXMTOFF

TXP+

TXD–

TXP–

TXD+ TTETD

TTF

XMT

TTR

TXMTON

19436A-61

TXD+

TXP+

TXD–

TXP–

TPWLP TPERL

TPWPLP

19436A-62

TABLE 5
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186 Am79C970A

SWITCHING WAVEFORMS: 10BASE-T INTERFACE 

Receive Thresholds (LRT = 1) 

Receive Thresholds (LRT = 0) 

RXD±

VLTSQ

VLTSQ+

VLTHS

VLTHS+

19436C-62

RXD±

VTSQ-

VTSQ+

VTHS-

VTHS+

19436C-63

TABLE 5
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SWITCHING WAVEFORMS: AUI

Note 1: 
Internal signal and is shown for clarification only. 

Transmit Timing—Start of Packet

Note 1: 
Internal signal and is shown for clarification only. 

Transmit Timing—End of Packet (Last Bit = 0)

tXI

tDOTR tDOTF

tX1H

tX1L tX1F tX1R

1 1

0

1

XTAL1

ISTDCLK
(Note 1)

ITXDAT+
(Note 1)

DO+

DO–

DO±

0

1

1

ITXEN
(Note 1)

19436C-64

Typical > 200 ns
tDOETD

XTAL1

ISTDCLK
(Note 1)

ITXEN
(Note 1)

ITXDAT+
(Note 1)

DO+

DO–

DO±

0

1

0

01 0

Bit (n–2) Bit (n–1) Bit (n)

1

19436C-65

TABLE 5
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188 Am79C970A

SWITCHING WAVEFORMS: AUI 

Note 1: 
Internal signal and is shown for clarification only. 

Transmit Timing—End of Packet (Last Bit = 1) 

Typical > 250 ns
tDOETD

XTAL1

ITXEN
(Note 1)

ITXDAT+
(Note 1)

DO+

DO

DO±

0

1 1

01

Bit (n 2)  Bit (n 1 ) Bit (n)

1

ISTDCLK
(Note 1)

19436C-66

TABLE 5
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 Am79C970A 189

SWITCHING WAVEFORMS: AUI 

Receive Timing Diagram

Collision Timing Diagram

Port DO ETD Waveform 

DI+/

VASQ

tPWODI

tPWKDI

tPWKDI

19436C-67

CI+/

VASQ

tPWOCI
tPWKCI

tPWKCI

19436C-68

tDOETD

DO+/–
40 mV

100 mV max.
0 V

80 Bit Times

19436C-69

TABLE 5
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190 Am79C970A

SWITCHING WAVEFORMS: EADI

EADI Reject Timing

EAR

SRDCLK

SRD

SF/BD
tEAD4

tEAD1
tEAD2

One Zero One SFD Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 8 Bit 0 Bit 7 Bit 8

tEAD3 tEAD3

tEAD5
tEAD6

Preamble Data Field

Reject 

Accept

19436C-72

TABLE 5
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Rochester Electronics guarantees performance of its semiconductor products to the original OEM specifications. “Typical” values are for reference purposes 
only. Certain minimum or maximum ratings may be based on product characterization, design, simulation, or sample testing. Rochester Electronics reserves 
the right to make changes without further notice to any specification herein.
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