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nAMD AMENDMENT

SWITCHING CHARACTERISTICS over INDUSTRIAL operating range
Major Cycle Timings (Read Cycle)
Ta-nD = —40°C to +85°C, Ve =5V £10%

Preliminary
Parameter 20 MHz
# Sym Description Min Max | Unit
General Timing Requirements (listed more than once)
1 tpyvcL |Datain Setup (A/D) 10 ns
2 tcLpx |Data in Hold (A/D) 3 ns
General Timing Responses (listed more than once)
3 tcHsy | Status Active Delay 3 29 ns
4 tcLsH | Status Inactive Delay 3 29 ns
5 tcLay | Address Valid Delay 3 25 ns
6 tcLax | Address Hold 0 ns
7 tcipy |Data Valid Delay 3 25 ns
8 tchpx | Status Hold Time 10 ns
9 tcHLH | ALE Active Delay 20 ns
10 tLHLL ALE Width tCLCL_15 =35 ns
11 tcye  |ALE Inactive Delay 20 ns
12 tavLL |Address Valid to ALE Low* tcLcy—10 = ns
10
13 tiiax | Address Hold from ALE tchcL—10 = ns
Inactive* 10
14 | tavcH |Addr Valid to Clock High 0 ns
15 tcLaz |Address Float Delay tcLax=0 17 ns
16 | tcLcsy | Chip-Select Active Delay 3 25 | ns
17 | texesx | Chip-Select Hold from tcLcy—10 = ns
Command Inactive* 10
18 | tcycsx | Chip-Select Inactive Delay 3 20 | ns
19 | tpxpL Inactive to DT/ Low 0 ns
20 | tcyctv | Control Active Delay 1** 3 22 ns
21 | tcvypex Inactive Delay 3 22 | ns
22 | tcHeTvy | Control Active Delay 2** 3 22 ns
23 teLLy Valid/Invalid Delay 3 22 ns
Timing Responses (Read Cycle)
24 tazrL | Address Float to Active 0 ns
25 tcLRL Active Delay 3 27 ns
26 tRLRH Pulse Width 2tCLCL_20: ns
80
27 | tcLrH Inactive Delay 3 25 ns
28 | tRHLH Inactive to ALE High* tcLcH—10= ns
10
29 | trHAV Inactive to Addr Active* tcLcl—15=35 ns
Notes:
*Equal Loading

**DEN, INTA, WR

All timings are measured at 1.5 V and 100 pF loading on CLKOUT unless otherwise noted.
All output test conditions are with C; = 50-100 pF (10-20 MHz).

For AC tests, input V) =0.45V and Vi = 2.4 V, except at X1 where Vjy = Vgc — 0.5 V.
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80C186/80C188 Read-Cycle Waveforms
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Changes in t-state preceding next bus cycle if followed by write.

If latched, A1 and A2 are selected instead of PCS5 and PCS6, only tc; csy is applicable.
For write cycle followed by read cycle.
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nAMD AMENDMENT

SWITCHING CHARACTERISTICS over INDUSTRIAL operating range (continued)

Major Cycle Timings (Write Cycle)
TaND = —40°C to + 85°C, Ve = 5 V #10%

Preliminary
Parameter 20 MHz
# Sym Description Min Max Unit
General Timing Responses (listed more than once)
3 tcHsy | Status Active Delay 3 29 ns
4 tcLsy | Status Inactive Delay 3 29 ns
5 tcLay | Address Valid Delay 3 25 ns
6 tcLax | Address Hold 0 ns
7 tcupy | Data Valid Delay 3 25 ns
8 tcHpx | Status Hold Time 10 ns
9 tcHun | ALE Active Delay 20 ns
10 tLHLL ALE Width tCLCL—15 = ns
35
11 tcHLL | ALE Inactive Delay 20 ns
12 tavLL | Address Valid to ALE Low* tcLcy—10 = ns
10
13 tiiax | Address Hold from ALE Inactive* tcHeL—10 = ns
10
14 tavcH | Addr Valid to Clock High 0 ns
16 tcLcsy | Chip-Select Active Delay 3 25 ns
17 tcxcsx | Chip-Select Hold from tcLcH—10= ns
Command Inactive* 10
18 tcHesx | Chip-Select Inactive Delay 3 20 ns
19 tbxpL Inactive to DT/ Low 0 ns
20 tcvety | Control Active Delay 1** 3 22 ns
23 tcLLy Valid/Invalid Delay 3 22 ns
Timing Responses (Write Cycle)
30 tcLpox Data Hold Time 3 ns
31 tcvetx | Control Inactive Delay** 3 22 ns
32 twiLwH Pulse Width 2tcLc—20 = ns
80
33 tWHLH Inactive to ALE High* tcLcn—14 = ns
6
34 twhpx | Data Hold after * tcLeL—-15= ns
35
35 tWHDEX Inactive to Inactive* tcLcn—10 = ns
10
Notes:
*Equal Loading

**DEN, INTA, WR

All timings are measured at 1.5 V and 100 pF loading on CLKOUT unless otherwise noted.
All output test conditions are with C; = 50-100 pF (10-20 MHz).

For AC tests, input Vj, =0.45V and Vi = 2.4 V, except at X1 where Vjy = Viee — 0.5 V.
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80C186/80C188 Write-Cycle Waveforms
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Status inactive in state preceding .

If latched, A1 and A2 are selected instead of PCS5 and PCS6, only tc; csy is applicable.
For write cycle followed by read cycle.

t; of next bus cycle.

Changes in t-state preceding next bus cycle if followed by read, INTA, or halt.
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nAMD AMENDMENT

SWITCHING CHARACTERISTICS over INDUSTRIAL operating ranges (continued)

Major Cycle Timings (Interrupt Acknowledge Cycle)
Tp =—40°C to +85°C, Ve =5V £10%

Preliminary
Parameter 20 MHz
# Sym Description Min Max | Unit
80C186 General Timing Requirements (listed more than once)
1 tpvcL |Data in Setup (A/D) 10 ns
2 tcLpx | Data in Hold (A/D) 3 ns
80C186 General Timing Responses (listed more than once)
3 tcHsy | Status Active Delay 3 29 ns
4 tcLsy | Status Inactive Delay 3 29 ns
5 tcLay | Address Valid Delay 3 25 ns
6 tcLax | Address Hold 0 ns
7 tcLpy |Data Valid Delay 3 25 ns
8 tchpx | Status Hold Time 10 ns
9 tcHLH | ALE Active Delay 20 ns
10 |ty |ALE Width tcLcl—15 =35 ns
11 tcye | ALE Inactive Delay 20 ns
12 tavLL |Address Valid to ALE Low* tCLc%lO = ns
13 tiiax | Address Hold from ALE Inactive* tCHCIialo = ns
14 | tavcn |Addr Valid to Clock High 0 ns
15 tcLaz |Address Float Delay tcLax=0 17 ns
19 | tpxpL Inactive to DT/ Low* 0 ns
20 | tcyctv | Control Active Delay 1** 3 22 | ns
21 | tcvpex Inactive Delay 3 22 ns
(Non-Write Cycles)

22 | tcHeTv | Control Active Delay 2** 3 22 ns
23 toLLy Valid/Invalid Delay 3 22 ns
31 | tcyetx | Control Inactive Delay** 3 22 ns
Notes:

*Equal Loading

*DEN, INTA, WR

All timings are measured at 1.5 V and 100 pF loading on CLKOUT unless otherwise noted.

All output test conditions are with C; = 50-200 pF (10 MHz) and C; = 50-100 pF (12.5-20 MHz).
For AC tests, input V. =0.45 V and Vi = 2.4 V, except at X1 where Vi = Vcc — 0.5 V.
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80C186/80C188 Interrupt Acknowledge Cycle Waveforms
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Status inactive in state preceding ty L

The data hold time lasts only until INTA goes inactive, even if the INTA transition occurs prior to tc;px (min).

INTA occurs one clock later in Slave Mode.

For write cycle followed by interrupt acknowledge cycle.

LOCK is active upon t; of the firstinterrupt acknowledge cycle and inactive upon t, of the second interrupt acknowledge cycle.
Changes in t-state preceding next bus cycle if followed by write.
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nAMD AMENDMENT

SWITCHING CHARACTERISTICS over INDUSTRIAL operating ranges (continued)
Software Halt Cycle Timings
Ta =—40°C t0 85°C, Ve =5V £10%

Preliminary
Parameter 20 MHz

# Sym Description Min Max | Unit
80C186 General Timing Responses (listed more than once)

3 tcHsy | Status Active Delay 3 29 ns
4 tcLsy | Status Inactive Delay 3 29 ns
5 tcLay | Address Valid Delay 3 25 ns
9 tcHn | ALE Active Delay 20 ns
10 | tpl | ALE Width tcLcL—15 = 35 ns
11 tcye  |ALE Inactive Delay 20 ns
19 | tpxpL Inactive to DT/ Low* 0 ns
22 | tcyetvy | Control Active Delay 2** 3 22 ns
Notes:

*Equal Loadi/i

*DEN, INTA, WR

All timings are measured at 1.5 V and 100 pF loading on CLKOUT unless otherwise noted.

All output test conditions are with C; = 50-200 pF (10 MHz) and C; = 50-100 pF (12.5-20 MHz).
For AC tests, input V), =0.45V and Vi = 2.4 V, except at X1 where Vjy = Vee — 0.5 V.
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80C186/80C188 Software Halt Cycle Waveforms
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nAMD AMENDMENT

SWITCHING CHARACTERISTICS over INDUSTRIAL operating range (continued)
Clock Timings
Taanp = —40°C to +85°C, Ve =5V £10%

Preliminary
Parameter 20 MHz
# Sym Description Min Max | Unit
CLKIN Requirements
Measurements taken with: external clock input to X1 and X2 not con-
nected (Float).
36 tckin'© | CLKIN Period 25 ns
37 | tcick | CLKIN Low Time 1.5 V(@) 7 ns
38 | tchek | CLKIN High Time 1.5 V(@ 8 ns
39 | tckyr |CLKIN Fall Time3.5-1.0V 5 ns
40 | tckH | CLKIN Rise Time 1.0 -3.5V 5 ns
CLKOUT Timing
41 | tcico |CLKIN to CLKOUT Skew 17 | ns
42 | tccL | CLKOUT Period 50 ns
43 | tcicH |CLKOUT Low Time 0.5tc cL—-5 ns
C=50 pF® =20
C.= 100 pF® 0.5tcicL—7
=18
44 tchcL | CLKOUT High Time 0.5tcLcL—-5 ns
C.=50 pF® =20
C_= 100 pF(4) 05tcLcL—7
=18
45 | tcHicH2 | CLKOUT Rise Time 8 ns
1.0-35V
46 | tcrocr1 | CLKOUT Fall Time 8 ns
35-1.0V
Notes:

All timings are measured at 1.5 V and 100 pF loading on CLKOUT unless otherwise noted.

All output test conditions are with C; = 50-100 pF (10-20 MHz).

For AC tests, input Vj, =0.45V and Vi = 2.4 V, except at X1 where Vjy = Viee — 0.5 V.

e cx and tcyck (CLKIN Low and High times) should not have a duration less than 40% of toi -
Tested under worst case conditions: Vec=5.5V @ 20 MHz, Ty=70°C.

Not tested.

Tested under worst case conditions: Voc=4.5V @ 20 MHz, Ty =0°C.

To guarantee proper operation.

To guarantee recognition at clock edge.

To guarantee recognition at next clock.

NOORAWNR
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AMENDMENT AMDn

SWITCHING CHARACTERISTICS over INDUSTRIAL operating range (continued)
Ready, Peripheral, and Queue Status Timings
TanDp = —40°C to +85°C, Ve =5V £10%

Preliminary
Parameter 20 MHz
# Sym Description Min Max | Unit
Ready and Peripheral Timing Requirements
47 | tsrycL |SRDY Transition Setup Time(®) 15 ns
48 | toisry | SRDY Transition Hold Time®) 10 ns
49 | tarycH |ARDY Res. Transition Setup 10 ns
Time(®)
50 | tcarx |ARDY Active Hold Time(® 10 ns
51 | tarycHL |ARDY Inactive Holding Time 10 ns
52 | taryLcL |ARDY Setup Time®) 20 ns
53 | tnven | Peripheral Setup®): INTx, NMI, 15 ns
TMR IN, /BUSY
54 | tnvel | DRQO, DRQ1 Setup Time(®) 15 ns
Peripheral and Queue Status Timing Responses
55 | tcutmv | Timer Output Delay 22 ns
56 | tcHosv |Queue Status Delay 23 ns

All timings are measured at 1.5 V and 100 pF loading on CLKOUT unless otherwise noted.
All output test conditions are with C; = 50-100 pF (10-20 MHz).

For AC tests, input V. =0.45 V and Vi = 2.4 V, except at X1 where Vi = Vcc — 0.5 V.
Notes:

NOGOAWNR

e ck and tcyck (CLKIN Low and High times) should not have a duration less than 40% of toin -
Tested under worst case conditions: Voc=5.5V @ 20 MHz, Tp=70° C.

Not tested.

Tested under worst case conditions: Voc=4.5V @ 20 MHz, T, =0°C.

To guarantee proper operation.

To guarantee recognition at clock edge.

To guarantee recognition at next clock.
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nAMD AMENDMENT

Synchronous Ready (SRDY) Waveforms
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AMENDMENT AMDl"l
Peripheral and Queue Status Waveforms
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nAMD AMENDMENT

SWITCHING CHARACTERISTICS over INDUSTRIAL operating range (continued)
RESET and HOLD/HLDA Timings
TanDp = —40°C to +85°C, Ve =5V £10%

Preliminary
Parameter 20 MHz
# Sym Description Min Max | Unit
RESET and HOLD/HLDA Timing Requirements
57 | tresin | RES Setup 10 ns
58 | tyycl |HOLD Setup( 10 ns
15 tcLaz | Address Float Delay 0 17 ns
5 tcLay | Address Valid Delay 3 25 ns
RESET and HOLD/HLDA Timing Requirements
61 | tcLro |Reset Delay 22 ns
62 | tcopav |HLDA Valid Delay 3 22 ns
63 | tcycz | Command Lines Float Delay 25 ns
64 | tchcy |Command Lines Valid Delay 25 ns
(after Float)

Notes:

All timings are measured at 1.5 V and 100 pF loading on CLKOUT unless otherwise noted.
All output test conditions are with C; = 50-100 pF (10-20 MHz).

For AC tests, input V), =0.45V and Vi = 2.4 V, except at X1 where Vjy = Ve — 0.5 V.

e cx and tcyck (CLKIN Low and High times) should not have a duration less than 40% of toin -
Tested under worst case conditions: Voc =5.5V @ 20 MHz, Tp=70° C.

Not tested.

Tested under worst case conditions: Voc = 4.5V @ 20 MHz, T, =0°C.

To guarantee proper operation.

To guarantee recognition at clock edge.

To guarantee recognition at next clock.

NGO AWNR
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AMENDMENT AMD:'
80C186/80C188 HOLD/HLDA Waveforms (Entering HOLD)
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